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The notes found atthe 
margin of some pages in 

|| geometry and referred to by 
(ж) are theorems and corollaries 
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Real Numbers 


Lessons of the unit : 


your smart phone or 


3 The cube root of a rational number. MR dd mus 
The set of irrational numbers Qj. watching videos , 


The set of real numbers R — Ordering numbers in R. E e | 
Intervals. 

Operations on the real numbers. 

Operations on the square roots. 

The two conjugate numbers. 

Operations on the cube roots. 

Applications on the real numbers. 

10. Solving equations and inequalities of the first degree in one variable in R. 
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Unit Objectives : By the end of this unit, student should be able to : 


recognize the cube root of a perform the operations on the - apply what he studied in the real 
rational number. intervals. numbers to find the volumes and 
find the cube root of a rational number. perform the arithmetic operotions the areas of some of the solids. 
recognize the set of irrational numoers. on the real numbers. . Solve equations and inequolities 
. represent the irrational number on perform the operations en the of the first degree in one variable 
the number line. square roots and the cube roots. ink 


recognize the set of real numbers. . recognize two conjugate numbers. 


The cube root of 


Remember the square root of the perfect square rational number 


The square root of the perfect square rational number (а) is the rational number whose 
square equals (a) 


* The symbol ү means the positive square root of a number. 


For example: Notice that : 

25 has two square roots which are 5 and — 5 The two square roots of 

Because : Gy s28 5 & 5y =@8 the rational number » each 
of them is the additive 

and we write {25=5 з —{25=-5 > +]25=+5 inverse of the other and 


their sum = zero. 
*41624 > -f6 =-4 s +416=+4 


Ы {о =0 . {negative number is meaningless. 
ofa? = ај 

For example: 

q43-13]123 . YCor=|-6|=6 


*Sometimes » you need to factorizc a number to its prime factors to facilitate finding its 


square root » then you take a factor from each two equal factors » then the product of these 
taken factors is the square root of this number. 


| Y 


Unit 1 


For example: 441 | 3 
У = Quy в 7х j 1471347 e You can — 
Y T изе your 
21441 = 3 x 7 4 | ts calculator | 
| 10 check your 


answer. 


і The cube root of a rational number 


* The product of a number by itsclf three times is the cube of that number. 
For example: 64. | is Ше cube 4 because 4 x 4x 4-64. 
* The reverse of finding the cube is finding the cube root. 


* Finding the cube root of a number is finding another number if multiplied by itself three 
times » we get the first number. 


For example: | 4 is the cube root of 64 | because 64. - 4 x 4 x 4 
—Definition__ 
The cube root of the number “a” is the number whose cube equals a 


* The symboli (read as “the cube root of ”) is used to designate the cube root. 


For example: oa designates the cube root of 64 


* The cube root of a positive number is positive and the cube root of a ncgative number is 
negative. 


ie. The cube root of any number has the same sign of this number, 


1 Finding the cube root of a rational number (representing a perfect cube) 


* The perfect cube rational number is the number which can be written as a cube of 
а rational number i.e. (rational number)? as the numbers : 8 22? , —27= (3 

* The cube root of a perfect cube rational number is also a rational number. 
For example: 8 = za ЕТЕ 

* If a number is not a perfect cube › then you indicate its cube root by using the cube root symbol. 
For example: The cube root of 4 isa because 4 is not a perfect cube. 


=a For example: 3: А 


a 
3 2 эу 
eYfal=a? wheren E% For example: {аб 


* You can use [actorization to find the cube root of a perfect cube number › as in the 
following example. 
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Lesson Опе 


= 
Example ЩЩ Find each of the following : f 
bin 
1 4 216 2 3 = 3 ТЛ 
Solution T 216-2x3-6 216 | 2 
a 108 |2 |@ 
54 |2 
27 | 34 
913 © 
3 34 
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sja 5 54 
І І 
64 + 1000 | 24 
3 64 _ 2x2 32 |2 )@ 5% |2 ө 
0.064 = 3| += 
ы s 1000 2x5 16 |27 250 2/ 
dud. 8 |25 125 |5 
magnu 4|2)]8 25 |5 Ө 
rc s |5 
1 ! 
1 Compiete the following : 
3 3 
(1) Т а (2] Y-125 = « 
3 
ang кегә» ae 
© зв @+[@- 
Example E Choose the correct answer from those given : 
(b)25 ©-25 (d) 125 
@-4 OR) ©4 @s 
3 1c ACH = энөө 
(@-14 (b) zero (7 @14 
3 
4 {х= ə then X = 
(а)2 (OF! (c8 @ +8 
5 {х*=% ——— 
@x (5x? (eat @х° 


Ye fg euim ou) эз.) аЛ [9 | 


Unit 1 


Solution | (а) The reason : (- 5) =- 125 
mM 2 (c)Thereason: Hi лав 2-(-2)=2+2=4 
3 (d) The reason : {er \ eD =7-(-7)=7+7=14 
4 (© The reason :  үх=үз pe xad eu 
| 5 (а) The reason: > | x* = x? a (xo each s = xs 


TRY, 74 Complete the following : 


(1) {16+—64= (2) 46a ea - ....... 
| 3) таре (5) 1t EE A x 


Solving equations in Q using the cube root | 

* If “a” is à perfect cube number ; then the equation : X? = a has a unique solution in @ » 
which іа 

For example : 

* The equation : X? = 8 has a unique solution in @ which iss =2 

• The equation : X? = 9 has no solution in @ because 9 is not a perfect cube. 


Example E] solve each of the following equations in Q : 


1 40x3-1=-136 2) (y-2y =— 343 
Solution 1 --40 X?—1--— 136 mm 
2.40 X? =—135 m 185 
40 
х2--2 Косе 07 E 


2 -: (у-2) = – 343 


Taking the cube root of each side : AO- ay == 343 


лу-2=-7 лу=-5 
3 Find in © the S.S. of each of the following equations : 


(027x?-2-62 (2) 6x-3?-2-6 


Lesson One 


| Applications оп the cube root of a rational number 


| Remember For example 


Tf the edge length of a cube is { сш. › еп: | If the volume of a cube is 8 cm? s then : 


* The volume of the cube = {3 cm? * The edge length == 2cm. 

* The area of one face = {2 em? * The area of one face = 2? = 4 cm? 
* The lateral area- 4 {2 cm? * The lateral area = 4 x 2? = 16 cm? 
© The total area = 6 (2 cm? * The total area = 6 x 2? = 24 сш? 


Example Е 1 rind the length of the inner edge of a vessel in the shape of a cube if 
its capacity = 8 litres. 
2 Find the radius length of a sphere of volume 36. Tem? 
(Knowing that : The volume of the sphere = 4 л г). 
where r is the radius length of the sphere » JT is the ratio between the 
circumference of the circle and its diameter length. 
3 Find the diameter length of a sphere of volume equals 38808 cm? (л = 22 ) 


Solution 1 .. The capacity of the vessel = 8 litres = 8 x 1000 = 8000 cm? 
3 
~. The inner edge length = ү 8000 


Remember that 
= 20 cm. = 
" 1 litre = 1000 сш? 

2 * The volume of the sphere = aa P 

4 3. 90 4 36 

ar = fre 

p P as 3 125 
3236 3 PNE 
125 4 125 

27 А " ч 3 
“r= 3 OE i cm. ~<. The radius length of the sphere = 5 ст 


Unit 1 


3 +: The volume of the sphere = inr 
^A TP = 38808 n $x 22 ô = 38808 
,:88 В Ee 
элү т = 38808 2. =38808 x 21. 
3 3 : 
Ax 2:926] єт=%9261 1 


ут=3х7=21сш. 


-. The diameter length = 21 x 2 = 42 ст. 
Notice that : You can use the calculator to ва 9261 directly. 


4 Find the length of the inner edge of a vessel in the shape of a cube 
with capacity equals 27 litres. 


(2) Find the length of the diameter of a sphere of volume 36 7 en? 
(Knowing that : the volume of the sphere = 4 mr) 


Now at 
all bookstores 


(12) 


| The sets of numbers 


You had studied before the following scts of numbers : 
= Тһе set of counting numbers : C= {1 2253045 " 


The set of natural numbers : K2[051.253,..] - cU fo] 

* The set of integers LAERE TE T E E P 
* The set of positive integers : Z, = {1 12535 ыр zc 

The set of negative integers : Z = {- 15-25-35 - 


The set of rational numbers. : Q= Ta :aEZbEZ,shb +o} 


lb 
Examples of rational numbers : E D i s Zero +3 9-5 402 525% 9... 
Notice that : 
CCNCZCQ 


The opposite figure shows that. 


[13] 


Unit 1 


| Irrational 


ers 


The square root of a rational number 
which is not a perfect squarc 
is not a rational number 


For example: 
{[2. EQ because there is no rational 
number whose square is 2 » 
so {2 cannot be written as E where 
a and b are integers » b #0 


The cube root of a rational number 
which is not a perfect cube 
is not a rational number 
For example: 

2 " 
V4 EQ because there is no rational 
number whose cube is 4 » 

3 s 
so {4 cannot be written as b where 
aand Б are integers -b #0 


Jt is not a rational number 


(However = 93.14 and 3,42 are 
rational numbers » each of them 
represents an approximating value of Jt) 


Other examples of numbers not ralional 


feet > iT 2 7 > E 


The set of irrational numbers is denoted by © 
Notice that : Q and © are disjoint sets. 


ie. 900-26 


| "(Na ахаа »whercaz 0 


For example: (12) =f2 x(2- 2 


72-7 


fa Y ар аа эзїһетеаЄ@ For example: (4-7 P ={—7 x1 ЕТ 


Example 
1 {0.49 


| 25 
LE 49 


Solution 4 ..4o49- 07-45 


2 -"[-0064--04-- 


3 х == 


Show which of the following numbers Бейш to Q 
and which of them belongs to © : 


2 0064 3 E 


25+ 116 


~ V04 EQ 
[0064 EQ 


a 
49 EG 


Lesson Two 


4. 3/49 Zg © because there is no rational number whose cube i iiy E 


3 Bea 


3 3 
- E3 {25 +1 16=5 + LETS 77 There is no rational number whose cube is 16 


„Tege AE +16) ^ (fas «N16 Jeà 


1 Complete using опе of the symbols Ф ов : 


(2) үзе... | 


Example E] it x €à . find the S.S. of each of the following equations : 


1 x?-2-3 2 1х3=2 
3 64Х%-2=-29 4 (x?-10) (3-4 =0 
Solution 1 .x?-2-3 4 X*-342 — 
a Mis х5 Notice that : — 

We used the concept of 
duca {15 emt the squarc root to find 
a d x?z2 à =2х2 the valuc of X according 

x [OM я в к 4 to the following remark : 
^ Te 8.8.={ |4 } ЕХ? =а ел Х=+{а 
3 --64Х3-2=-29 .64Х%=—29+2 564X*2-27 
+. Xx35-21 _ х=з|-27 5Xs-23 
i dT EM Xi 54 “X= 4 
-4E 2-39 17е SS. = 
4 + (х?-10)(Х?-4)=0 Xj Remember that 
x2-10=0 or x3-4z0 For any two numbers X зу: 
Ке indi Tf Xy =zero » then 
= in zr X= zero or y = zero 
Sos stan x= үа 
the S.S.={ V10; 0 Ya} 


(1)2х%-7=3 2)lx*-s-3 


| Finding an approximated value of an irrational number | 


1f you use the calculator to find the values of some irrational numbers › you will find that : 


‚= 178205... , бе 2286. 


ie. The irrational number is represented by an infinite decimal and not recurring. 


And you can deduce an approximated value of the irrational number without using the calculator. 
For example: 


You can deduce an approximated value of the irrational питһег 5 as follows : 


+: 4 «5 <9 (notice that we chose 4 and 9 because each of them is a perfect square » and 


the number 5 includes between them) and by taking the square root for all the terms. 
„Vats <{9 2 2<5<3 


i.e. [5 = 2 + decimal less than 1 
To find an approximated value of the number 4 5 » you search for the values 


of the following numbers : (2.1)? » (2.2)? and 2.3? 


»then you find that 


w 4.84 <5<5.29 ^ {484 < 5<{5.29 5.32 <{]5< 23 


We can say that 2.2 and 2.3 are approximated values of 5 and thus we can get more 
accurate values for the irrarional number^[ 5 and we can use the calculator to check the 
approximated value of the number 5 


| Each irrational number lies between two rational numbers. й 


£3 


Lesson Two 


Example Е Prove that : 


1 3 поз between 1.7 and 18 2 5/12 lies between 2.2 and 2.3 


Solution ; - (sy =з x {з =3 ,(1.2)2=2.89 › (18)? 2324 


-- 2.89 <3<324 — .{289<{3<]324 — 1л<{3<18 
ie. үз lies between 1.7 and 1.8 

You can solve the problem using the calculator as follows : 

{3 173 sr 17<173<18 


ve 17<43<18 2. 3 lies between 1.7 and 1.8 
du 
2 (з) iz x2 x fiz = 12» (227 = 10648 ,(2.3) = 12167 
s 10.648 < 12 <12467 — "10648 cA 12 e 2367 Е 


522; ens < ye} 
i.e. [12 lies between 2.2 and 2.3 
You can solve the problem using the calculator as follows : 
“fia — 2289 72242289 «23 
3 3 
22<412<23 [12 lics between 2.2 and 2.3 


9. (1) Find two consecutive integers such that} 13 3 lics between them. 
(2) Prove that : 7 lios between 2.6 and 2.7 


| Representing an irrational number on the number line 


* If you draw the right-angled triangle ABC at В such that : 
AB = 1 cm. ; BC =2 ст. ; then according to Pythagoras’ theorem you find : 
(AC)? = (AB)? + (BC = (12 + (27 2144-5 A + 


2 ACTAS em. Des. < 
А — B 2с. C 
i.e. The length of AC represents the irrational number^[5 


* If you draw the number line where the distance between each two consecutive numbers is 


1 ст. and you open the compasses with a distance equal to the length of AC and using О 


which represents zero as a centre and draw an arc cutting the number line at the point X 


Vie feig- o okak) рма Л 1 47 | 


Unit 1 


on the right of the point О ; then the point X represents the number V5 on the number line. 
¥ х 


* And with the same length of AC «if you use О 
as a centre and draw an arc cutting the number linc at the point Y on the left side of О » then 
the point Y represents the number -45 on the number line. 


Generally ——— 


Fach irrational number can be represented by a point on the number linc. 


| How to represent an irrational number on number line 


То represent thc number a (where а > 1) on the number line we 
find the lengths of the two sides which represent the hypotenuse 
and one side in a right-angled triangle. 

Draw the triangle on the number line » where : 


. = 1 represents the length of the hypotenuse. 


(zem: 


. = 1 represents the length of the side of the right angle. 0 Ya jem. (a 


which is drawn perpendicular to thc number line at zero so : the point of intersection of 
the hypotenuse with the number line is the point which represents the number [а 


Example а Represent the following numbers on the number line : 


17 2-47 з 1+7 
42-47 5 217 


Solution 1 To represent the number 47 on the number 
line do as follows А 
* Draw the number line where ће E 

distance between each two consccutivc i 


"|с: 
numbers is 1 cm.anddrawonita — ^ 


right-angled triangle in which. 


- The length of the side of the right angle — s l1- 


- The length of the hypotenuse = E -4cm. 


4 Ке 
ш 


Lesson Two 


* From zero draw the side of the right angle of length 3 cm. 
perpendicular to the number line. 

* Use the compasses and open it to 4 cm. › fix the tip on the top of the 
side of the right angle and draw an arc to cut the number line at a point 
on the right of zero (Because E ES a positive number). 

* So the point of intersection of the arc with the number line is the point 
that represents the number 4/7 

To represent the number т on thc 

number line we follow the same steps > 

but we draw the arc to the left 

(Because : —| 7 is a negative number) 

То represent the number 1 +47 on 

the number line. 


* We start al 1 on the number line 
and raw the side of the right angle 
of length 3 cm. perpendicular to 
the number line and follow the 
previous steps. 

То represent the number 2 —7 on 

the number line. 


* We start at 2 on the number 
line and draw the side of the 
right angle of length 3 ст. 
perpendicular to the number line 
and follow the previous steps. 
То represent the number 237 
on the number line we follow 
tlie previous steps to represent 
the number 4 7 and by using 
the compasses we open it by a 
distance equal to the distance 
between zero and} 7 › we 
fix the tip of the compasses 
ай and draw an arc cuts the 
number line at the point which 
represents thc number 247 


present the following numbers on the number line : 


По (2) -410 (3) 2+0 — (43-410 


Е 


The set of real numbers ® 
and ordering numbers in R 


The set of real numbers 


It is the set obtained from the union of the set of rational numbers and the set 
of irrational numbers. It is denoted by R 
> R 
ie. R =Q U © (as shown in the opposite figure) 


onó-o 


R 


* The opposite Venn diagram shows that : Set of rational amubers (D) 


Setar iger g Set of irrational 
numbers 


Q 


NCZCQCR 


and Qj CR 


The following diagram shows the relation among the sets of numbers 
that we studied till now : 
‚ Real numbers В | 


—_—— ON 
ЕЕЕ —S "жаны 
Rational numbers © | 


| Irrational numbers © ( 
——— n a aaan 


[ Integers Z ) , Non integers 


Natural numbers ) Negative integers 7. | 


` р ^ 
( {0} ] | Positive integers Z, | 


Lesson Three 


Ordering numbers in Jk | 


* Bach real number is represented by a unique point on the number line. 
* The set of real numbers is an ordered set. 


«If the point representing the number X on the number SS 
line lies on the left of the point representing the number 
y as shown in the figure » then X < y or y > X 

* Еасһ real number represented by a point lying on the right side of the origin О is greater 


than zero ; and all these numbers form a set called “the set of the positive real numbers" 
denoted by №, 


R,={X: XER X> zero} 


* Each real number represented by a point lying on the left side of the origin O is less than 
zero and all these numbers form a set called “the set of the negative real numbers” 
denoted by R_ 


R_={X:XEMR »X<zero} 


Е. Zero R, 


Negative real numbers o Positive real numbers 


"ЖАПЕ =6 
*R=R, UO} UR 
* The number zero is neither positive nor negative. 
*R,Uf{o}={x:xER,x=0} 
and it is called the set of the non-negative real numbers. 
RU {0} = {x:xER,x<0} 
and it is called the set of the non-positive real numbers. 
* The set of real numbers without zero (The non-zero real numbers) is denoted by mg 


ie.” zi 10} =в, UR 


Unit 1 


Example м Arrange the following numbers ascendingly : 
75 „ү 85 (a5 › 85,7and-332 


Solution . Arrange the positive numbers which are {75 {68 and 7 


= 7=1/49 
» 49 <68 «75 2.149 etos «175. 


ie. 7 «168 «175 
* Arrange the negative numbers which are —4|45 › — 8 and — 1 32 


BERTI 
> 64>45>32 Хва >145>132 


2а <—{45 «— [32 
ie. -8 <-f45 «32 
-. The ascending order is: — 8 » -445 ,- 32 ,7 > [68 and {75 


You can use the calculator to get the solution by finding approximated values of the roots. 


1 Complete each of the following using one of the symbols > or < : 
(1) {2 — it (2) EI —Ü af 
(4) ELIT 23 [BI A7 «эы» 26 6) DEB олон -352 


Example Я Write three irrational numbers included between 11 and 12 


Solution .. (11)? = 121, (12? = 144 

:. 125 » 126 and 130 are three integers included between 121 and 144 

Л 121 < 125 < 126 < 130 < 144 

21 < {125 < {126 < {130 < {144 

7. The required irrational numbers are EI E 4126 and {130 

(Notice that : There are other irrational numbers included between 11 and 12) 


2 Write three irrational numbers included between 7 and 8 


Lesson Three 


Example Kj Find the S.S. in R for ench of the following equations : 


13x?«125-221 3 ixj-s-28 32X^ «6-4 
Solution 4 .. 3 х2 4 125 = 221 23. X?=221-125 2 3X?=96 

nx% Хх?=32 х= +132 
^ The S.S. = [432 32 } 

2 -lx-8-28 ^l x5-36 s X5-6x36 
1x32 216 x=n6 s X26 
A "Ehe 5.5.= {6} 

3 2х7 +6=4 л2х2=4-6 naxt- 
& x?=-2 sx$2-1 s Х==1-1 
v([-1€m.(-1€m Tess 209 


3 Find іп R the 5.5. of the following two equations : 
[1 5х3+3=28 


3 y2 = 
(2 1х?+2=-10 


Intervals 


Prelude Through your previous study › you knew different methods to express a subset 
of the set of natural numbers and a subsct of the set of integers and you learnt 


how to represent them on the number linc. 
For example: 


1f X = the set of integers which are greater than or equal to — 3 and less than 2 

* Then you can express the set X by 
the description method as follows : 

* You can also express it by listing 
method as follows : 


X- {a:aGZ,-3<a<2} 


х={-3,-2,-1,0,} | 
* The set X is represented on the number 
* - -——€ ө ө ө ө ++ 
line as shown in the figure : 


a subset of the set of real numbers and represent it on the number line ? 
Assuming that : K — the set of real numbers that are greater than or equal to — 3 and less than 2 


* You can express the set K by the description 
method as follows : - Ке {a:aGR»-3<a<2} 


* But it is impossible to express the set К by listing method because there are an infinity of 
real numbers existing between — 3 and 2 


* For the same reason » it is impossible to represent this set K by separate points on the 
number line as shown in the previous figure therefore we use another method to cxprcss 
a subset of the sct of real numbers » which is the intervals. 


«In the following » we will show the types of intervals : 


| 24 | 


Lesson Four 


| First | mited intervals 


[^| Closed interval а Notice that : —— 

*The sel {X : XER ,-3 < X <2} expresses the set of real The smaller number must 

numbers which consists of the two numbers — 3 and 2 and be written first when you 
all the real numbers included between them. write the interval. 


We denote it by 3,21 and it is called a «closed interval». 


* Tt is represented on the number line as shown in the figure : 


4-58 24212 84 
Notice that: -3 €[-3 +2] »2 €|- 3 »2] 


We express this by drawing two shaded circles at the two points representing the two 
numbers — 3 and 2 


[В| Opened interval 


* The set (X : XER »-3 < X « 2] expresses the set of real numbers included between the 
two numbers — 3 and 2 such that the two numbers — 3 and 2 are not contained in this set. 


We denote this set by EST and it is called an «opened interval». 
*It is represented on the number line as in the figure : 
Notice that : 23 ]-3 ,2[ and 2 ] 3 ,2[ 


We express this by drawing two unshaded circles at the two points representing the two 
numbers — 3 and 2 


4 -3 -2 | | 23 4 


Half opened interval (Half closed interval) 


E The set [x: xem -3«x« 2} expresses the number — 3 and all the rcal numbers 
included between — 3 and 2 without the number 2 з we denote it by qa 
and it is called a «hall opened interval» or «half closed interval». 


* It is represented on the number line as in the figure : ae a бабыз» 
43 2 Чаю 284 
Notice that: -3€[-3,2[ , 26[-3,2[ 
* The set [X : XER ,-3 < X 2] expresses the number 2 and all the real numbers 
included between — 3 and 2 without the number — 3 › we denote it by RII 
and it is called a «half opened interval» or «half closed interval». 


* Tt is represented on the number line as in the figure : 
Notice that : -3]- 3,2] » 2€]-3 2] 


-4 -3 2-200128 4 


to fef gut ookan palagi | 25 | 


Unit 1 
ET Unlimited intervals 


EB «rhe set [X: XER X= 2} expresses the set of real numbers which consists of the 
number 2 and all the real numbers which are greater than 2 with no спа. 
Tt is denoted by NIE where the symbol «co» is read as positive infinity and it 
doesn't represent a rcal number 
* It is represented on the numher 


line as shown i figure : 
shown in the figure 4 82 imi 2 8 4 


Notice that : 2€[2 > [ 


* The set [X : XER » X> 2) expresses the set of all real numbers which are greater 
than the number 2 with no end. It is denoted by 


* It is represented on the number 
— 
line as shown in the figure : -4 -3 -2 451 2 8 4 


Notice that : 2&]2,%[ 


* The set [X : XER » X < 2} expresses the set of real numbers which consists of the 
number 2 and all the real numbers which are smaller than the number 2 with no end. 


I is denoted by where the symbol «— >=» is read as negative infinity and 


it doesn’t represent a real number. 
* It is represented on the number 
line as shown in the figure : а AR 1961004 


Notice that : 2€ |- ~ , 2] 


* The set [X : XER » X< 2] expresses the set of all real numbers which are smaller 
than the number 2 with no end. It is denoted by NLIS 
* It is represented on the number 
line as shown in the figure : я Тена 
Notice that : 2c ]- co 52 


* We can express the previous symbolically in the following table assuming that : 
aER »b€Randa<b 


[| 26 | 


Lesson Four 


Types of The Expression by Representation on the " 
intervals | interval | distinguished property number line Notice tat 
E - *aC[asb] 
E asb Х:ХЄйЙ»а«<х5Ы | 1—0 
5 sd } Ы . -bE[a st] 
ИЕ 
E "аф ]а | 
E a »b| X: XER sa«X«bl| 4——9———$9——- 
|| "t у } е ^ +b Ja > 
Е ха [а ,Ъ 
$E les |{х:хЕК,а=х<в} =. i di 
= 5 2 *bé [a ,ъ[ 
с 9 
ЕЕ "ad a sb] 
232 Jasb] |{х:хЄв,а<х=) а b 
*b&€]a 5] 
E [a » eof {X:XER>Xzah - аЄ[а oof 
8 
2 а=] | fx:xemx-ap |7— — $— —7 | a£] 
Е ZEIT Х:ХЕК,Х<а m ri a€]-e5a 
E 
E 
Ыі Jeesal | {X:XER;X<a} ? а@]-=›а[ 
D +R, =]0 sof “R=; 0f 


* The set of non-negative real numbers =R, U {0} = [0 , | 


* The set of non-positive real numbers = 18 U {0} = ]- © 50] 
| 


Example Write each of the following sets in the form of an interval » then 
represent it on the number line : 


1 (X: ХЕВ,-3<х=0} 2 {а:а Е ›1>а>-2} 
3 [x: хЕВ,х>0} 4 Ч{у:уЕВ ,-1=у} 
Solution 4 1-3,0] 
3 2 - 0 1 2 3 
E. —«——Ф_- 
№ | “ы! 3 2 t NE а 


[27] 


Unit 1 


3 |0, — oo 
Lic! 5$ X 3551 2 ? 
Brest 4 3» 0 Ш 3 


PAG awn 

Фил O44 Obs  @[-п›-4] 
8 eges [-8.-3[ 

Gee ъё Әс Og 
341,6}. 1 56] 

OE OE ©c @94 
4 II X€[- 5 +f > then зс 

(а) Х>-5 O х>-5 (Ox«-s @xs-5 


5 The sum of the real numbers in the interval |- 3 »3| is =- 
(2-6 (5-3 ©) zero 6 


Solution | (с) 


2 (b) The reason : Wee 25[-8»-2[isopenat - 2 
2-26[-8,-2[ 

3 (d) The reason : 16 ]1 56] because the interval is open at 1 

| 4 ®) 


5 (h) The reason : Each number belongs to the interval has its additive 
inverse except — 3 because 3. [- 3 »3[ 


1 Complete using one of the symbols Є, Ё, Cor : 


(1]-1 [4 =a (21. p 
(3)(2 24} [2 ›5[ аут] 53] 


(5) {1,0,1}... [0,1] (ETE 1-= +0] 


Lesson Four 


| Operations on intervals 


You studicd before the sets and how to carry out the operations of intersection » union з 


difference and complement on them. 


For example: 


1£X 211525354]. 5 Y={354,5,6} > then: 


* X [Y = the set of elements which аге common in X and Y = {3,4} 


*Х UY = the set of all elements in X or Y without repeating = {1 52 »3 ,4 5,6} 


*X — Y = the set of clements which are in X and not in Y = 41 +2} 


+Y - X = the sct of elements which are in Y and not in X= 15 56} 


olf the universal sel U= {15253245556 7}, 


then the complement of X which is denoted by X-U-X 


i.e. X =the set of elements which are їп U and not in X = 155657] 


The following examples show how to carry out the operations of intersection ; union 
and difference on intervals : 


Example EJ 1tx - [-3 › 3] and Y = [-1 ›5 [ › find using the number line : 


Solution 


1XUY 2 ХПУ 
3X-Y 4Y- X 
L x 2 x 
- =—— с - 
Ohm a n Y M x 
vU e — И fio n чини ВР 
3 3 4 3 
XUY-|-3.5[ XNY=[-153] 
3 а Е 4 Г Н: ME 
3b ot Y 3 3 3 Y s s 


Unit 1 


Solution 


Example 


Solution 


Find each of the following : 
1 92] |] -3 = [ 
3 [5 ›=[-]5 >= [ 


1 


2 |-531]0[-2,51 
4 2: [0] 521 


2 
Eu 


i 
Н 
і 
a 
5 


Fe :3]U[-253 [== 5 


[5 s=[-15 =f ={5} 


d p 


5 


[2 += П |-= 52| =@ 


ИХ -2]-5.2[and Y-[-1 +5] » find using the number line : 


2.4864 xY 
3X-Y 4 Y-X 
5X 6 Y 
=== Е Lm m mms 
ХЦҮ=]-=›5] хПУ-= [- 1521 
3 х 1 — i - 
“aT т pep 
X-Y=};~>-I[ У-Х=[2,5] 


Lesson Four 


$ ——— —s—- A S i 
2 -1 5 
Ў=[2,=[ Ў=]-=®›-1[0]5, =f 
=R-[-155] 


Example [3 ix - [1 a [and v- {1,4}, ваа: 
1xnv | ZxUYv 
Nx-v 4v-x 


Solution 4 xny- {1} 


2 XUY-[! +4] SSS 
3 Х-Ү=]1,4[ Ери 
4Y-X-14) 


2 ТЕХ = [- 1, 3 [and Y = ]0, 4] , find using the number line : 


(xn (2)xUY (з)х-[0, | 
4710 ef -¥ (9х (6) хП{-2,-1,051,2,3} 


Operations on the real numbers 


Ст 


* We know that 2 X and 3 X are two like algebraic terms and their sum is an algebraic term 


like them. Xj Remember that 


Where 2X+3X=(2+3)X=5X 


The real number 2{5 is produced 
Then wededucethat:215 +35 = 2-3) 5 py multiplying the rational number 
=5{5 2 by the irrational тштбег 5 


* We know that 2X and 3 y arc two unlike algebraic terms and we express their sum by ап 
algebraic expression whose simplest form is 2 X + 3 y 
"Therefore we deduce that : 
The two real numbers 243 and 3 42 » their sum is expressed by a real number 
whose simplest form is ad 3 + 342 


operties of addition of real numbers 


Closure 


For every a ER and b ER we find that (a + b) ER 


i.e, The sum of any two real numbers is a real number; therefore we say IR is closed 
under addition. 
For example: {5 ER and 2/5 ER › we find that :/5 +215 2 345 € m 


32 | 


Lesson Five 


Commutative property 


For every a ER and b ER it will bea -- b 2 Ь+а 
For example: 532 «42 =92 > 42512942 


ie. 5{з+4{2=4{2+5{2 


Associative property 


For every a ER » b ER and c ER it will be (a + b) +с=а+ (+ с) =а+6+с 
For example: (43 +213) « 53 23/3 +513 =вүз , 


үз + (243 +5{з )={з e 13 вуз 
ie (34273) +593 =з + (23 513) 


The additive neutral | 
For cvery a € it willbea+0=O+a=a 
i.e. Zero is the additive neutral. 


For example: 2 +0=0+{2={2 » -{5+0=0+(-5)=- {5 


The additive inverse of every real number 


For every a € there is (— a) ER where a + (— a) = zero (the additive neutral) 
For example: * The additive inversc of 45 is -{з. and vice versa because} 3- + E ) =0 
* The additive inverse of 2 5 is- (2 65. ) and equals - 2— 15 


* The additive inverse of 3 -zis - (з р) and equals 42 3 
* The additive inverse of zero is itself. 


Since every real number has an additive inverse › then the subtraction operation is possible 
entirely in R » and it is defined as follows : 
| For every a CR and b ER it will bea —b =a +(-b) 


| i.e. The subtraction operation (a — b) means adding the number a to the additive inverse of 
/—— the number b 


[sum we can deduce that : 


Subtraction operation in Ж is not commutative and it is not associative. | 


oto fele cE okeh palegl ES ) 


Unit 1 


Example Choose the correct answer frum those given : 
DNT p m 
OU OL ©? (14 
ПЕ 
2: Of On Фәр 
з 4+13-7-{3=--—- 
(0 3-243 Ъ-3+213 ©-3 @з 


4 #х=9{5 »у= 53 ,›їепХ-у= e 

@ Ov OF — Qus 
5 The additive inverse of {7-45 is 8 

G-h-s OF OB Of- 
6 тү + X-0 s then x [2 = =. 

(а) zero ®-12 ©-242 @212 


Solution 


1 (b) 

2 (b) The reason : 25/2 342 = (2 - 32 = [2 

3 (©) The reason : 4443 -7- 32 4) (43-43) =-з+0=-3 
4 (d)Thereason: X у= 9{5- 53 and this is the simplest form of 


the difference. 
5 (c) The reason : The additive inverse of 7 - 155 ~ (Үт -Үз) 


which is {7+ 5or5-q7 


6 (c) The reason : X is thc additive inverse өгү? Which is n 
2 x-f2=-f2 42 =- 242 
1 E Write the additive inverse for each of the following numbers : 
12.05 27 › 15-3 -16-47 
Simplify to the simplest form : 


(1)24217 -1-547 [2] 345 +13 -315+ 533 


Lesson Five 


Second | Multiplication 


+ We know that: 3x2 Х= (3 x2) X=6X 
Therefore we find that : 3x243=G х2уүз = 615 
* We know also 2X x 5Х= (2 x 5) (Хх X) = 10 X? 


Therefore we find that : 2/3 x 543 = 2x 5) x (3x 43) 2 10 (43) =10хз= 


As example: • -2x 3352 -2x 3) s2- 6s 
"ayzxi2-a(q2y -4x2-8 


-21x4412 02x29 x (17) =-8x7=-56 


| Properties of multiplication of real numbers 


30 


Closure 
For every a ER and b ER it will bea x b ER 

i.e. The product of any two real numbers is а real number therefore we say : 
R is closed under multiplication. 
For example: [3 ER and 24/3 ER We find that : {3 x 24322 x3- 6€R 


Commutative property 
For every а ER and b € it will bea x b =b x a 
For example: 2 5x31526x5230 , 3{5 х21[5 =6 х5 =30 


ie. 245x352 345 x 245 


Associative property 


ForeveryaGiR › b ER and c Е it will be (ax b) xczax(bxc)-axbxc 
For example: (247 x ат) х7 = 56 ху = 5647 , 

247 x (447 x47 )=297 x 28 = 5647 

ie. (отат) rez x (447 x17) 


| The multiplicative neutral 


For every а ЕВ it willbeax1=1xa=a_— i.e. One is the multiplicative neutral in R 


For example: Tsx 1=1х 5= 45 


Unit 1 


The multiplicative inverse of any non-zero real number 


Tor every real number а = 0 : there is a real number + where a x + =1 
which is thc multiplicativo ncutral. 


For example: 
P 1 Notice thot : 


үз * Both the number and its 


* The multiplicative inverse of үз 18 


because 4 3 х es 1 


T multiplicative inverse have the | 
3 я 
^ same sign. 
DEM dz. s | 2 
* The multiplicative inverse of Wr m * There is no multiplicative inverse 
2 


1, " 
е1 Se —— 18 8S 
for zero because zorg is meaningless 


* The multiplicative inverse of | is itself ш 
(i.e. Undefined) | 


and also the multiplicative inverse of — 1 is itself. 


Since cach non-zero real number has a multiplicative inverse » then the division operation by | 
| 
any rcal number docs not equal zero is possible in JR and it is defined as follows : 
I 


"For every a ER and b CIR* it will beat b ax L- 


_ e, The division operation (a + b) means multiplying the number а by the multiplicative 
inverse of the number b such that b #0 


And we can deduce that : 


Division operation in JX is not commutative and it is not associative. 


Example Д Find the result of : KE x 45, a 

5 1242 342 

Solution 

—— (Ean E 1 5 1 1 xa 2-1 


5 үз б 


“з{з 5 зб эВ 


Example Е write each of the following such that the denominator is an integer : 
9 3 RT 
idi — 


в "п 3 ws 


Solution ; Multiplying the two terms of T ъу{з. 
3 


Notice that ‚з _ 1 


9 9 
we got — = — x 
Вт 45 


BB ap 


[ 36 ) 


Lesson Five 


Үз _5{5 5 


ES». 
ays 345 45 3x5 3 


| Another solution: 15 x5=5 HEBR ELE {з 


р Example n Choose the correct answer from those given : 


1 The multiplicative inverse of ds 


Gio Of © © 


2 The additive inverse of — is === 


7 
ot её Of 7 
3 The multiplicative inverse of a equals 5 

DNT On Of OEN 


Solution 


5 
1 (с) The reason : T'he multiplicative inverse eS. 


ло 100, 4 1045 

is — ———x———-2———-2285 

Bais ss 28 
2 (c) The reason : The additive inverse of ES 
7 


йы V 


KNEE 
— ERU 
3 (b) The reason : The multiplicative inverse of zs 


a 212 


p d 
"m 
"ws swa {з 6 3 


JUD m 


7 


37 


Unit 1 


2 Find each of the following : 


(fs ss at. В 


Make the denominator an integer : 


aua iz 5 
Шу; B s 


Distributing multiplication on addition and subtraction 


For any three real numbers a » b and c it will be : 
* a (bx c) = ab + ас *(bac)a=batca 


Example Find each of the following : 


1 243 (53-4) 2 (2+{з)({з+7) 
з (742-5) (742 +5) а (53-2) 


Solution 1 243 (513 - 4)=2{3 х5{з +213 x (-4) 
=10x3-8x {3=30—8{3 
ARN 
2 (2443) (437) 223 14434793 
=(2{з+т{з)+(4 +3) =9 +17 
3 By multiplying by inspection : 
2 2 Notice that: 
742-5) (742 +5) =(742 Y - : 
(паба) и cr | еее that: d 
-Tx(qd2y-s ` ч 


249x2-25298-25-73 


[38] 


Lesson Five 


4 Multiplying by inspection 
& (513-2) -(sq8 Y -2x5 3x24(-2y 


=5 x (V37 -20 344 
Notice that : 
-25x3-201344 (a+b = 22+2а6 +52 


=75 -2013 +4=79- 2043 | * (a -b =а? -2ab e? 


Example  нх=5\3-2 › у=5үз+2 


» find the value of the expression : 2 +2 X y 4 y^ 


\ 


Solution From multiplying by inspection s we find that : 
| (х+у?=? +2 ху+у? 
+2 хучу? = (5{3-2+53+2) 


= (1013) = ao? x (43 - 100 x 3 = 300 


Example Е Give an estimation for the result of : 

(s +10 ) (з 47) » Шеп check your answer using the calculator. 
Solution First : The estimation of 110 is 3 (because 49 = 3) 

^. The estimation of (5 +910 ) 185+3=8 

+ the estimation of Vis 2 (because [8 = 2) 

~<. The estimation of (3 -\з) is3-2=1 


3 
-. The estimation of (5 +10) (з Г) 158 х1=8 
Second : By using the calculator › we find that the result approximated to 


the nearest thousandths is 8.873 


i.e. The estimation is accepted. 


E E] Find the result of each of the following in the simplest form : 
(154? (542-2) 2) 43-3) (153) 


Birx-213-1an y 22331 
» find the value of the expression : X?-2 X y + y? 


Operations on the square roots 


If a and b are two non negative real numbers ; then : 


For example: «*/3 x112 2/36 2 6 * [50 z25x2 225 [22 52 
€ "1 
"ONCE a . Пв 164 
ae = 5 =[4=2 9-57 


This operation is carried out to make the denominator an integer. 


V2 2.5 Wm з 13 үз 42 4s 
{5 ү5 45 5 2 {2 ү р 2 


For example: • 


Oa + a+b » Й}а?-БЬ?=а b 


For example: 


+{6° + 8° 6 + 8 because [62 «8? =100 = 10 
. {25-9 #5-3 because 25-9 =16 =4 
@afp=fab 


For example: 


MD Het Ks 
| is [3-52 [=з [эх 4 =з{з 


Lesson Six 


Example м Write each of the following in the form afb where a and b are two 


integers » b is the lcast possible value : 


(du өзү 
3 34% 4 5 
Solution 1 4757. 45,3 
Ер 


2 5{54=5{9 хб =5 x19 xo 
=5x3x {в =15{6 
33 DEE fe 
{з 


Another solution : 


РЕНЕ ТЖС 


a а ea fis efie 


Ve fees - ou) oet) palag) | 41 | 


Unit 1 


Example И Simplify to the simplest form : 
2 2 50-42 "E 


1 20 «245 
32727-3 sft 45 


Solution 1 445213204245 -9x5-214x542*5 
= х5 —2 x44 х5 +2405 
=3{5-2х2{5 +25 
=3{5-4{5 +215 =15 


2 2418 «50 - 241-2 249% 2 +425 2- ax 


=2 x49 x2 +25 x [2 42x 

Pe en И 
®2{з7-з d-é =2 9x3 ax Bes 

=в{з-үз SE 


=6{з3-{з-2{з =343 


Ехатр!е Е Find the result of each of the following 


1 243 (4645) 2 (342-5) (32 +5) 


Solution 1 213 (6+5) =2/3х{6 +243 х5 
=218 +103 
=29х2+103 

=6{2 +103 


br 
ү 
1042 
з 


3 


з (Vae y 


Example El - mG 


Lesson Six 


2 Gi- 5) (2 5) Е (a2) -pF ij: Remember that 


-*x(d2y-co* (a-b) (a+b) =a? в 


29x2-25 
-18-25--7 
3 (de - (2) о ров (48) 
Xy Remember that 
=2+2fi246 e(at+b)? 2a +2ab+b* 
=8+2{4х3=8+4{3 *(a—b)? =a? -2 ab +b? 


s find the value of a? + 245 


Solution To facilitate the solution » we will make the denominator an integer by 


multiplying both the numerator and thc denominator by¥2 
LUISA „Реж uo 
в ^з fee 07 
3-2 a 3-2, 05-0, yy 


i 


E г вару -2х{3х1+1=3-2{3+1=4-2{3 
ce a 4243 =4-243 +213 =4 


Another method to simplify a : 


MALUI n MCN $ 1-3-1 
[E Wm 2 77 
E Simplify to the simplest form : 
25 -2421 +{з [22450-34241 
Я Write each of the following such that the denominator is an integer : 
DEE лі 
215 ME 


7 The two conjugate numbers 


If a and b are (wo positive rational numbers 


Then each of the two numbers (Va fb ) and (fa EI ) is conjugatc to thc other onc and 
we find that : 


* Their sum = (fa 6) * Wato) =2a =twice the first term. 
* Their product - (+15) (г т) -(f«y (fo =. -b 


\ 
the square the square 


1% term 2" term 


For example: (43-2) its conjugate is (15-42) > then we find that 
* Their sum = 24/3 


* Their product =3-2=1 


! Remark 


The product of the two conjugate numbers is always a rational number. 


[44] 


Lesson Seven 


If we have a real number whose denominator is written in the form 


( {u+{b) or (т-у) э we should put it in the simplest form by multiplying both ће 
numerator and denominator by the conjugate of the denominator. 


Example El Choose the correct answer from those given : 


1 The number 


in the simplest form is .......... 


ori OTe 
Ofi -a3 Daira 


The conjugate of ———— 


T n —— 
B-A — Gfs-2 ©6+2 @үз+2 
The multiplicative inverse of 1 -Y2 is — 
2-1 Qi-  ®- ФР 


IE - [10-3 then X= nme 


Gio «5 Qi-3 @з-{ю — @-з-үш 


N 


> 


> 


Solution 1 (b) The reason : Multiplying the two terms of the number by the 
conjugate of the denominator which is (Үт +43 ) 
E lod „№ +43 
WB fi- Hs 
fre) үз) «(7«3) 
"(@ў-( 7: 
+в 
2 


(а) The reason : Multiplying the two terms of the number by the 
conjugate of the denominator which is (Үз +42 ) 


0 2201 T2542 
{з-\2 43-12 4342 


Unit 1 


3 (c) The reason : The multiplicative inverse of 1 Ep is 


E 
1-12 


by multiplying the two terms of the number by thc 
conjugate of the denominator which is (1 +2) 


1...1 „02 _1+{2 
1-42 1-42 1442 1-2 


4 (a) The reason : - x =П0-3 X= 1 


1 \10+3 uat 
= sp cac m 21043 
410-3 41043 W- 


3-232 
Example m = = -and у = Y2 s write each of X and y such that 


2-[2 | ^ з+2ү2 


its denominator is a rational number › then find X4- y 


Solution |, — 4 „2+ї2 _ 4212) _ aeh) 
7724 э #2 2 


=2(2+{2)=4+2{2 


2. 3-242 
үзү? 3-28 


-2{2. 12248 
ке 
a x+yo44292+17-1242=21- 1042 


1 Write each of the following such that the denominator is a rational 


number : 
12 > їз 
ШЕ ске 


Lesson Seven 


* We know that : (X — y) (X y) 228 - y? 
* And we know also : 


Qr y) 2382 xy y? (х-у) =?-2ху+у? 
Then : Then: 

2 oe 2 2 didis д2 " 
feX'-Xyc-y'z(Xty)-Xy eX -Xyty-(X-y) +Xy 
eX +y S Ce y) -2Xy "2 +у2=(х-уў+2ху 

Ехатріе 


ИХ= ВЕ and y ={5-{з э prove that X and y are conjugate 
-13 


numbers » then find the value of each of : = 


1 №+2Ху+у? 2 + хучу 
Solution .. х2. „15 үз _ 2({з+{з) 
uM = 43 Nee 5-3 


ТЕТЕ 
/. X and у are conjugate numbers. 
во saxyey «(fs els) +2({5 +з) (5-45) (5-45) 
=(54+2915 +3) +25-3)4 (5-215 +3) 
=842715+4+8-2715 - 20 
Another solution using the previous remarks : 


Since 2+2 Xy & y! = (X & y). 
à х2+2 хучу? = [G5 3) + (5-43)] 
-(zdsy =4х5=20 


[47] 


Unit 1 


2 @+ху+у?=({з+{з) +({5 нүз) 5-43) +0052) 
= (5+3 +22015) «(545-2 {15) =18 
Another solution using the previous remarks : 
X exysy = (xey)-xy- (+ 3445-13) - ({5+13) (5-43) 
| = (215)? -2=20-2=18 


Е. = | 
их=————а4у=2{2-Ү5 s find the value of the expression : 
242-45 
х?-у? 


Operations on the cube roots 


If a and b are two real numbers › then : 


Bere 


For example: 

Ns -Yax9-Ya7=3 

+ Yax\-4=Y2x-4=]-8=-2 
+ ie ='{вх2 ='в x2 222 


«sa = ата = -27 x2 - -3[2 
bs 


— o E (where b #0) 
St HL 


For example: 


3 3 
Ys [m зв da з 
3 ad aa = 3 a” Ега ш 
qe +4 2 2 

з WB 2 „Гэт m_a 

us Nus 5 Vea a 


YMS ftus - old aLak) маа о 


Unit 1 


Example м Find the result of each of the following in its simplest form : 


ы 
Br 


Solution (о = [2x 4-3 Е 18.2 
В: 9 то 27 [27 3 
3 
ZERO Ai ESGBREBDE- LC ENS 
4° 25 4 2 8 Үз. 2 
1 Remarks. 


If a and b are two real numbers ; then : 
© Yas = а+ь , Tab a-b 
Ө -i-- Ya 

For example: 33 [E = 7х1 = 


3 
afi ааз аав Lea 
|g | Ag ab? _ 13753 0 
03/2 (2E 3 x y [ab^ (Where b #0) 
TIENS m Si. [2-33 
For example: 3 == 3*$975 2;^3 9 


Example Put each of the following in its simplest form : 
124 [8 Yar 
2 54s 616-6 ft 
з У +2223 


| 50 


Lesson Eight 


Solution т 3/75; 515. Sr аз үз 27x45 
=} үз +з 2738 
=2з 443-343 = zero 
2 Nace i6- os] i T= 272+ 6Y8x2 »xn[i 
азал iia 
23x [246x2x [2-32 
2332 «122 -3[2- 12 52 


Another solution : 


[116 13 
iu gag E i. 116 
=14 8x2-24 lx 2-1*2 
«Ysa +6663] 1 =з 2+6х2{2-6х1\{2 
= +122 -3[2 2 12/2 


One more solution : 
ву imd, 
aee i663 1 {з +6 а 
= 616 6x22 = 1242 
з Yeats qua 233-233 27x3 4x3-25 -233 
221 x3 3 хуз - 243-243 
=з\з +2{з-2\[з-2{з=\{з 


Unit 1 


Example El Find inthe simplest form : 2/2 52 DE 


Solution АДЕКЕ 2) - oss [ a1 араз 

= 102—2 x ов - 10 2-2 x [642 

- 1032-2 x 432 = 102-82 =2 2 

Example EJ 1t x [5.2 апд y =45-2 › find the value of (Х + у)? - (x - y? 
Solution .. x y -*[542 +\5-2=2\5 

xy 5 +2- (5-2) [582-5824 


ciy (х-уў= Qs a =2x (5p -E 


=8x5-64=40-64=-24 


Simplify each of the following to the simplest form : 
(1)5 {2-\16+1{-—54 
(2) тз +з 1+9 


Applications on the real numbers 


[ mecube | 


Itis a solid whose six faces are congruent squares. 


i.e. All its cdgcs are equal in length. 


Assuming that the edge length of the cube = l length unit › then : 


2 
[1)The area of each face = ( square unit. 
2 
(2) из lateral area = 4 (^ square unit. 
2 
(3) Its total area (the area of its 6 faces) = 6 l square unit. 


3 
[4] Its volume = cube unit. 


Example EJ Choose the correct answer from those given : 
1 A cube of volume 64 cm? › then the sum of its edge lengths is +- 


(8) 16 ст. (6) 32 cm. (©) 48 cm. @ 64 cm. 


2 Acubcof volume 125 cm? » then its total area = ---------- 


(2)200 cm? (b) 150 cm? (©) 125 сш? @)25 cm? 
3 Acubeof volume 216 cm? ; then its lateral area = --------- 
(8)36 cm? (5) 72 cm? (©) 144 cm? @ 216 cm? 


53 | 


unit 4 


Solution | 


(c) The reason : 


2 (b) The reason : 


3 (с) The reason : *. 


4 (a) The reason : ‘~ 


ET Em 


4 The lateral area of a сибе is 4 ст? , then its volume = ---------- 


(а) Lem? (Б)2 ст @)4cem3 (d) 16 cm? 
5 The total area of a cube is 294 cm? ; then its lateral area = -+ 
(a) 28 cm? (b) 49 cm? © 196 cm? @ 343 ст? 


< The volume of the cube = Ë where Ё is its edge length 


t (ва = 4 ст. 


„Ë= 


г. The sum of the edge lengths = 12 {=12х4=48 cm. 


- The volume of the cube = @ where ( is its edge length 
б =125 LS [5-5 em. 

2. The total arca of the cube = 6 = 6 x 5^ = 150 em? 
‘The volume of the cube = P where f is its edge length 
2 @=216 ^ oY 216 = 6 om. 

2. The lateral area of ће cube = 4 Ê = 4 x 6? = 144 cm? 


The lateral area of the cube = 4 Ё? where l is its edge length 


Ел (ЕЙ = тов. 


7. The volume of the сибе = Ë = 13 = 1 em? 


5 (c) The reason : ~ The total area of the cube = 6 Ё where {15 its edge length 


~ 68 2294 
2. The lateral area = 4 Ü 24 x 49 = 196 cm? 


22295. 49 
6 


Complete the following table : 


Edgc length of 
the cube 


Area of one face 


Lateralarea Total area 


3 сш. = 


Lesson Nine 


| The cuboid 


Tt is a solid that contains 6 faces » each of them is 

a rectangle and cach two opposite faces are congruent. 
Assuming that thc lengths of thc edges of the cuboid are 
X »y and z length unit » then : 


| 3 [1 Its lateral area = the perimeter of the base x height = 2 (x+y) xz square unit. 
| > (2) tts total area (the area of its six faces) = the lateral area + twice the area of the base 
| 2 =2 (x+y) xz+2xy 

i =2 (Xy - y zz X) square unit. 


| [3] из volume = the area of the base x the height 


=Xxyxz cube unit. 


* The cuboid may contain two opposite faces » each of them is a square. 
The cube is a special case of the cuboid. 
i.e. The cube is a cuboid with edges having the same length. 


Example А The height of a cuboid is 4 cm. and its base is a square of side 
length 5 cm. Find : 


1 Its volume. 2 Its lateral area. 3 Its total area. 


Solution 1 The volume of the cuboid = the area of the base x the height 
=5х5х4 = 100 cm? 
2 The lateral area of the cuboid = the perimeter of the base x the height 
=4x5x4=80cm? 
3 The total area of the cuboid 
= the lateral area + twice the area of the base = 80 + 2 х 25 = 130 cm? 


2 The dimensions of a cuboid are 3 cm. s 4 cm. and 5 ст. Calculate its volume and its 
total arca. 


Unit 1 
[тке тае | 


Ехатр!е а The area of a circle is 25 7t cm? Calculate its circumference in terms of 7t 


Solution .. Tho area of the circle = 312 ar-a 
P= дг=425 = 5 ст. 


-. The circumference of the circle =2 Лг 
=2х5хл = 10 Леш. 


Ехатр!е Tn the opposite figure : ? ^ 


А circle M is drawn inside a square (touching its sides). } | 


If the area of the square = 196 cm? » find : Р E 
1 The area of the shaded part. К А 
2 ‘The perimeter of the shaded part. Е L В 


Solution -Tho arca of the square = 196 cm? 
~. The side length of the square ={196 = 14cm. 
>. the side length of the square = 2r 
А14 =2г лт=7ст. 
1 The area of the shaded part 
= (the area of the square — the area of the circle) + 4 
= (196- 2 x07) 4-424 - 105 cm? 
2 The perimeter of the shaded part 
= ВЕ ВІ, $ circumference ofthe cinde =7+7+ (4 x2 x 2 x7) 
= 14+ 11 = 25 cm. 


H The circumference of a circle is 88 cm. Find its area. (х= 2) 
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Lesson Nine 


| The right circular cylinder 


* It is a solid having two parallel congrucnt bases > cach of them is 
а circular-shaped surface while its lateral surface is a curved surface 


which is called cylindrical surface. 
* The line segment MM drawn bctwoen the two centres of the two bases is perpendicular to 
each plane of the two bases and it is called the height of the cylinder. 
*If we draw АВ on thc cylindrical surface such that A Е the circle М » B Ethe circle М › 
‘AB // MM and if we cut the lateral surface of the cylinder at AB and flattened it out» then 
we will obtain the following figure : 


This figure consists of the surface of the rectangle ABBA and itis the same cylindrical 
surface of the cylinder in addition to the two surfaces of two circles which represent the two 
bases of the cylinder » then we find : 
AB = the height of the cylinder. 
AA = the circumference of the base of the cylinder. 
2. The lateral area of the cylinder = the area of the rectangle ABBA = AA x AB 

= the circumference of the base of the cylinder x its height 
and if we assume that the length of the radius of the base = r and its height = h » then: 


Ato figa- әш] сыз) palag) 57 


Unit 1 


Example Е] А right circular cylinder is of height 10 cm. and its volume is 1540 em? 
Find its total arca (x= 2 
Solution -- The volume of the cylinder = Xt r° h 
2 1540 = 2 xP x 10 a 1549 320.9 
n P = 1540 x 41, = 49 лг=49 =7ст. 
г. The total area of the cylinder = 2 M rh +2712 
=2х 2 х7х10+2х 2 х7 
= 440 + 308 = 748 сш? 


4 А tight circular cylinder is of volume 90 Jt cm? and its height is 10 cm. 
Find thc diameter length of its base. 


| The sphere 


*1 is a solid with a curved surface whose all points are 
equidistant from a fixed point inside the sphere. 

* The equal distances are called the radius length of the sphere. 

* The fixed point is called the centre of the sphere. 

* Tf we cut the sphere by a planc passing through its centre ; then the resulted section is a circle 
having the same centre of the sphere and its radius length is the same of the sphere. 
Assuming that the radius length of the sphere = г » then : 


Example The volume of a sphere — 300. Ж cm? Find the length of its diameter. 


Solution -- The volume of the sphere = 4 лг P; 300 5 =. i ж? 


=] 125=5 cm. 


‚2.9008 = 
nÜEx4-125 & 
-. The diameter length of the sphere = 2 x 5 = 10 cm. 


(88 | 


Example Е 


Solution 


Lesson Nine 


A right circular cylinder is of height 6 cm. and its volume = 2 the volume 
of a sphere whose radius length is 3 cm. 

Find the radius length of the base of the cylinder. 

Let the radius length of the sphere be r, cm. and the radius length of the 
base of thc cylinder be гу cm. 

*/ The volume of the sphere = E X 8 = + л BP =36 cm? 

*/ The volume of the cylinder = 2 the volume of the sphere. 

оће 2 х36 т 212х6=24 

12-4 ЕЯ т,=]4=2ст. 


~. The radius length of the base of thc cylinder = 2 cm. 


#5 The area of a sphere is 36 Jt cm? Find its volume in terms of 7t 


Tn the following » we will summarize the previous rules uf areas and volumes of some solids : 


"The solid ‘The lateral area The total area The volume 
| 
| | 
ть | P | 
= af 6Ё P 
cube í 
i 
The 
cuboid 2(X+y)xz 2(Xy+yz+zX) Ху» 
Тһе . 2X rn«2me 2 
cylinder | j 20rh 22Xr(h4D rh 
The 
" 4 3 
Sühere 407 3 Ле 


1 TIS Solving equations and inequalities 
of the first degree іп one variable in R 


Solving equations of e unknown in ] 


* Each of the ецџайопѕ:. 2x-5=3 — 


is called an equation of 


the first degree in one variable 
. 13 x-l=8 —— (one unknown) which is X 
| 


| because the exponent of 
а i x-¥5=0 — | the variable x equals one. 


* Solving the equation of the first degree in onc variable means finding the real number 
which satisfies this equation. 


* The following examples will show how to solve an equation of thc first degree in one variable 


Example Find in R the SS. of each of the following equations ; then represent 


the solution on the number line : 


B2x12=1 2 13x-1-2 


з 7х-{7=6{7 а х-ү5=1 


Lesson Ten 


Solution 1 —-3X42-1 (adding — 2 to both sides) 


*3X4+2-2=1-2 23 Х=-1 

(multiplying both sides by i the multiplicative inverse of the 
coefficient of X ) 

А lah ~x=-1. sp 

1 3Xxg=-1 xg 2 Х=-З ` The S.S.={-3} 


* We can represent the number -3- on the number line as follows : 


2 --ү3х-1=2 3 х=2+1 


on the number linc as follows : 1 0 ШЕЕ 
3 утх-{т=6{т 27х=6ү7+ү7 
2 7x=747 PENA Li 
axe үт 
Те S.S. - {47} 


* We can represent the 
number 7 on the number 


У МУ. 
line as follows : y, 8 1 2 3 4 


2| 
=.) 


Unit 1 


4 7x-[sz1 sX2led5 
^ The $8.2 {1 +45} 


t 
* We can represent Г. 

NER SS 

the number (1 +5)on E s 
р EY Н 

the number line + a їз 3 + - 

оа 2 3X4 3 
as follows : 4541 


1 Find іп the S.S. of each of the following equations , then represent 
the solution on the number line : 


(1)2x45-4 (2) ү5х-1=4 (3) x-322 


Solving inequalities of the first degree іп one unknown іп ЈА 


is called an inequality 
of the first degree in 
one unknown denoted 
byX 


Inda sica — 
' El? 
* Solving the inequality means finding all values of the unknown (X) which р ] 
[ar 
satisfy this inequality. - 
* The S.S. of the inequality in R will be wrilten as an interval as will be shown later. 


The methods of solving these inequalities in В depend on the properties of 
the inequality relation which will be summarized in the following : 


Let a » b and c be three real numbers and assuming that a «b — ; then: 


[ate<b+e ] 2-7-7 > с is positive or negative (the addition property) 
| ac«bc if > С is positive (the property of multiplying by a positive real number) 
|. ac>be a > c is negative (the property of multiplying by a negative real number) 
i.e. When we multiply (or divide) the two sides of an inequality by a negative number » we 


should change the symbol of thc inequality. 


82) 


Lesson Ten 


Example Find in the S.S. of each of the following inequalities › 
then represent the solution on the number line : 


12X-«6«2 2 5-4XxX<-3 
Solution | ..2х+6<2 (adding the additive inverse of the number 6 (it is — 6) 
to both sides) 
^ 2X%+6-6<2-6 “2X <-4 
(multiplying both sides by the multiplicative inverse of the number 2 (it ist) 
ээхх <-4х —Х<-2 
-. The S.S. is all the real numbers which are less than — 2 
Le. The $3. =] - 00 »-2[ rr Ml 
AH dd 1 2 а 
2 5 4х5 – 3 (adding — 5 to both sides) 
s. —4 X < — 8 (dividing both sides hy – 4) оха? 


(Notice the change in the symbol of the inequality because we divided by 
a negative number) db 
-————————— 
7. The S.S. = [2 , =[ 2 


Example Find in В the S.S. of each of the following inequalities › then represent 
the solution on thc number line : 


1-3«2X-1s5 23«3-5X«13 


Solution 1 .. 3 <2 X—145 (adding 1 to all sides) 


2—2 <2 X < 6 (dividing all sides by 2) 


1<Х<3 
Фф 
a 3 
^. The $.5. 2 ]- 1 53] 
2 73«3-5X«13 (subtracting 3 [rom all sides) 
^ 0«-5X«10 (dividing all sides by — 5) 


^0-X»--2 
(Notice the change in the symbols of the inequality because we divided by 
а negative number) 


^ The 5.8.= ]- 2 » o[ = 


тә 
о 


Unit 1 
Ехатр!е a 


Solution 


Find in R the S.S. of each of the following inequalities : 
1 x-2z3x-5 2 X-1«3X-3sX^45 
] 7 X-2z3 Х—5 (adding 2 10 both sides) 

<- X>3 Хх – 3 (adding — 3 X to both sides) 

7-2 X2 —3 (multiplying both sides by 1) 

ri xsZ ( Notice the change in the symbol of the inequality) 


2 The SS.= |-» 53] 

2 v X-1«3X-3 s X 5 (adding 3 to all sides) 
5. X+2<3 х= Х + 8 (adding — X to all sides) 
а гаи 1 
&2 «2 X 58 (multiplying by) 


a Dense 2 The S. 2 ]1 +4] 


282 Find inR the 5.5. of each of the following inequalities : 
| П)зх-1>8 | (2)2-2х>-6 


[3)-16<5х+4=9 (20) 2х+1>4х-3>2х-11 


g 


О 
> 
- 
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Relation between Two Variables 


Lessons of the unit : your smart phone ог 
1 т lett 
1. Relation between two variables. Pr р jd 
t д tiching videos. = 
2. Slope of straight line. uc 


3. Reallife applications on the slope. 


Unit Objectives : By the end of this unit, student should be able to 


.recognize the relation between two gossing through twa given points. ornot. 

variables of first degree. recognize the slope of the straight line Jind the uniform velocity of a car by 
-represent ће relation between two porallel to x-axis and the slope of the using the slope of the straight line. 
variables of first degree graphically. straight line parallel to y-axis. solve applications on the slope of the 
„recognize the slope of the straightline. — verifgusing the slope of the straight straight line. 


„find the slope of the stralghtline line thet the three points are collinear 


Relation between two variables 


| The concept of the relation between two variables 


* Islam has 50 pounds. If Islam went to the amusement park » he would find two kinds of 


"— —— 3 L—À 


( The first kind ) ( The second kind } 


costs 5 pounds for costs (О pounds for 
playing one game. playing one game. 
ы 
* What are the different possibilitics for playing the two kinds such that he spends all his money ? 
* 'To find all the possibilities : | 
- Assume that he will play X games of the first kind and y games of the second kind. 
- Then the cost of playing the first kind is 5 X pounds 
and the cost of playing the second kind is ІО y pounds. 


- In order to spend all his moncy › it should be : 5 x +10 у= 5O 
- This is an algebraic relation between the two variables X and y 
and it is called an equation of the first degree in two variables. 


* We can simplify the previous relation by dividing all terms 
by 5 to get an equivalent equation which is : X--2 y = 10 
It can be written also in the form: 2 y = 10- X 


fik. He 
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Lesson One 


For example: 


* If Islam decided that he will not play the first kind. 


ie. X20 stheny= 1-5 


i.e. He can spend all his money by playing 5 games of the second kind. 
We express that by the ordered pair (0 » 5) 


* If he decided to play one game of the first kind. 


n - p= 10-1 41 
le. X=1 then y ш 


but in this case » he cannot play ат games of the second kind because the number of games 
must be a natural number. 


* Tf he decided to play two games of the first kind 


ie. X22 thony 273-4 


i.e. Пе can spend all his money by playing 2 games of the first kind and 4 games 
of the second kind . We express that by the ordered pair (2 » 4) 


Thus we can know the different possibilities and put them in a table such as the following : 


Number of games of the 1 kind (X) [ 0 2 4 6 8 10 


Number of games of the 2°® kind (у) | 5 4 3 2 1 0 


* There is an infinite number of ordered pairs which satisfy the previous relation but some 


of them can't represent the possible numbers of each games because the number of games 
must be a natural number. 
— Às we mentioned before (1 ‚4 i) satisfies the relation hut it is not possible to represent 


the number of games because 4 y EN 
Similarly ( 2 » 6) satisfies the relation but it is not to he used because — 2 É N 


* To find all the possibilitics » wc write the equation : X + 2 y = 10 putting y in one hand 
side as : y= 0-Х 


We can also put X in one hand side as: X= 10—2 y 
And the following example shows that. 


Unit 2 


| The linear relation 


*The linear relation is a relation of the first degree between two variables X and y , 


it is in the form 


aX+by=c +wherea,bandcare real numbers , а and b are not both equal to zero 


There is an infinite number of ordered pairs which satisfy this relation. 


*If we represent it graphically , the graph will be a straight line therefore it is called 
a linear relation, this will be shown later when we study the graphic representation 
of the linear relation. 


Example El Find three ordered pairs satislying each of the following rclations : 
13X+y=5 23x-2yz6 
32X23 4 y=- 


Solution 


[вв | 


We can find these ordered pairs by sctting a value for X and substituting in 
the relation to ger its corresponding value of y or we do the converse : 


1 


w 


«Set x=0 43x0y25 

у=5 2. (© › 5) satisfies the relation. 
«Set X=1 г. 3х1+у=5 

“ y=5-3=2 ^. (1 52) satisfies the relation. 
*Setx=-2 23х02) +у= 5 

и. у=5+6=11 ^ (—2. + 11) satisfies the relation. 


By substituting directly as we didin 1 we can get the ordered pairs but 
wo will present another method of solution by putting one of the two 
variables in one hand side alone. 


73Х-2у=6 д -2у= 6-3 X (multiply Бу C 1)) 
 2y=3 X-6 sy 15-8 
*Setx=0 ays 6.6.3 
2. (0 ,— 3) satisfies the relation. 
= „axil  à3 1 
*SetXz1 | es ее 15 
ЕЛ (1 з= 11) satisfies the relation. 
*Set X=2 В. a 


2 


7. (2 +0) satisfies the relation. 


Lesson One 


T = а gd £e d. 
8B 2x53 MX-3 i Xaly 
This relation will be satisfied for all ordered pairs (X » y) where X= 1 i 


4 1 ЫА AL 
whatever the valuc of y such as (1 5 +0) D (1 j^ 1) and (1 5? 2) 
4 yz-2 

This relation will be satisfied for all ordered pairs (X » у) » where 

y =—2 > whatever the value of X such as (0 »—2) 5 (1 – 2) and (2 » - 2) 


ШЕЛ Kind four ordered pairs satisfy the relation : 3 X + y 22 


Example B Choose the correct answer from those given : 
1 Which of the following ordered pairs satisfies ће relation : 2 X- y = 1 3 


(а) (0 » 1) (5 »3) (с)@›5) @2>5) 
2 лр »— 3) satisfies the rclation: 2 X- y 2c » then = ++ 
@-1 ®-1 ©! OL 
3 If(-2 , 1) satisfies the relation: 3 X & by =1 »then b == 
(0-7 ®-5 (95 (37 


4 If(k »2 К) satisfies the relation: 5 X— y 26 then k = =- 
(2)- 18 (5-2 (92 @18 
5 Tf (k »—2) satisfies the relation : 5 X--4y 27 + then k= 
@-3 &) -4 1 * @3 
Solution 1 (e) The reason : By substituting cach ordered pair in the given 
relation з we find that (3 » 5) satisfies the relation as 
follows : putting: X=3 ›у=5 
22 Х-у=2(3)-5=6-5=1 
2. (3 › 5) satisfies the relation. 


2 (d) The reason : с. (2 »— 3) satisfies the relation: 2 X -y 2c 


220) - (3) =е 
л4+3=с 
c=? 


unit 2 


3 (d) The reason : `~ (-2 » 1) satisfies the relation: 3 X--by- 1 


Зе +6х1=1 г. -6+6=1 
nb=1+6 5b27 

4 (v) The reason : ©. (k »2 К) satisfies the relation : 5 X- y = 6 
25к-2к=6 23к=6 
a k=2 

5 (d) The reason: `` (К ›- 2) satisfies the relation: 5 Х+4у=7 
n Sk+4(-2)=7 s5k-827 
2 Sk=15 akeg 


Ks Tf (3 k » 2 К) satisfies the relation : X — 3 y 29 • find the value of k 


| The graphic representation of the linear relation 


* We mentioned that linear relation between two variables X and y is usually 


written in the form : a X+ b y = c » where a » b and c arc real numbers » a and b 

are not both equal to zero. 

This linear relation is represented graphically by a straight line (that is why it is called linear). 
* To graph a linear relation » you need to graph at least two ordered pairs satisfying this relation. 

You can add a third ordered pair to check that the three points lie on the same straight line 

which is the graphic representation of the relation. 


Example а Represent the relation : 2 Х-у=3 graphically 


Solution To represent this relation graphically, we should determine three ordered 


pairs satisfying the relation : 2 X — y = 3 з as follows : 


* Set X=0 “2x0-y=3 =—3 
* Set X=1 12х1-у=3 у=-1 
• Set X=2 12х2-у=3 Л-у=-1 Aysl 


It is preferable to put the values of X and y in a table as thc following : 


| x | 1 a | 


| у =@ | =f 1 | 


Lesson One 


Then we determine the points which represent 
these ordered pairs : (0 »—3) (1 »— 1) and 
(2 » 1) on orthogonal coordinates system 
»then we draw the straight line passing 
through these points » it will be the graphic 
representation of the relation : 2 X — y = 3 


All the points of the straight line which represents the relation determine ordered pairs 
which satisfy the relation. 


For example: 
The point A determines the ordered pair (— 1 » — 5) which satisfies the relation when we 
put X=—1 we find that 2 x (-1)-y=3 i.e. у=—5 and also the point B (-2 »- 7) 


3 Represent the relation : y – 2 X = — 1 graphically. 


| Special cases 


We studied before the relation : a X+ b y = c » where a » b are not both equal to zero and 
it is called a linear relation and it is represented graphically by a straight line and now 
we study the following cases : 


г Гб 
Tfa=0>bz40 i " 


| For example : 
Then the relation becomes in | The relation: 2 y=4 
the form : | Le. у= 2 із represented by xx x 


a straight line parallel to i 


diti à БЇ X-axis and intersects y-axis 
and it is represented graphically by at the point (0 › 2) >. 


: к и сү | Г Notice that: —— — —À 
intersects y-axis at the point (o 8 x) i | The relation : y = 0 is represented by X-axis 


a straight line parallel to X-axis апа | 


| 71 


Q i-o "E 


Then the relation becomes in | For example : 
the form : The relation : X =~ 3 is | 


P | represented by a straight y^ 


| line parallel to y-axis 
; and intersects X-axis al 
| the point (- 3 »0) у 


| —Notice that : 
| l The relation : X = 0 is represented by y-axis 
Y Ten | 


| For example : 


and it is represented graphically by 


a straight line parallel to y-axis and 
intersects X-axis at the paint [> :0) 


Then the relation becomes : 


aXebysü | he relation: 2 Х+у= 0 
m | is represented graphically 
and it is represented by | by a straight line passing 
a straight line passing through through the origin point as 
the origin point (0 +0) shown in the opposite graph : 
A | 1 y 
Example | 4 | Graph the straight line which represents the relation : 2 X+ 5 y = 10 
and if this straight line intersects X-axis at the point A and y-axis at 
the point B » find the area of A OAR where О is the origin point. 
Solution ~ 2x+5y=10 2 2xX=10-Sy 
NONU ursi 
X= 3 
*Sety=0 2x22 39.5 
7^. (5 > 0) satisfies the relation. 
*Set y =2 ү х=%—5@ 0 
у. @ +2) satisfies the relation. 
+$еу=4 2х=10-20.5 
^ (75 5 4) satisfies the relation 


Lesson Опе 


2 The straight line intersects 
X-axis at the point (5 › 0) 


^ ОА = 5 length units. 

» 7 the straight line intersects y-axis at the point (0 » 2) 

^. OB = 2 length units. 

2. The area of A OAB = 1 OA x OB = i x 5 x 2 = 5 square units. 


In the previous example » we can get the points of intersection of the straight line 
representing the relation : 2 X + 5 y = 10 and the coordinate axcs without using the graph 
as the following : 


*Sely=0 и 2X+5x0=10 
^ 2X=10 /. X=5 
-. The point of intersection with X-axis is (5 +0) 
*SetX-0 /.2(0)+5у=10 
25у=10 лу=2 


-. The paint of intersection with y-axis is (0 » 2) 
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If a point moves on a straight linc L from 
the location А (X ; > уу) to the location 


B (X + yj) » then : 


~The change in the X-coordinates = X,- Х| 


It is called (the horizontal change). 


—The change in the y-coordinates = y; — y, x i 


Tt is called (the vertical change). 


‘The ratio of the change in the y-coordinates to 
the change in the X-coordinales is called the 
slope of the straight line (S). 


—Definition 


"-—- 


The slope of the straight line = 


the change in y-coordinares the vertical change 


35-3 


2 1 


Lene = »where X, 2 X, 


* 5 is undefined if X, =X, 


74) 


the change in X-coordinatcs = The horizontal change 


Lesson Two 


Example Tn the opposite figure : 
Find the slope of the straight line L 


Solution We determine two points on the straight 
line such as A = (1 +2) and B = (3 33) 


In the previous example » notice that if we used another two points of the straight line to 
find its slope as the points C (C3 +0) and D ( 1, 1) we find that : 

TE o open od! ИШИ. n li 
8 КЖЕ җар БЕ 2 (the same result) 


| i.e. The slope of the straight linc is constant Гот any two selected points on it. 


Example Find thc slope of the straight line passing through cach pair of points 
in thc following : 


125450455 2 (153) (452) 
3 (—2,-3),(—-4,1) 4 (3›1);(-1,›0) 


Solution 1 Ss. X31 2 3-4... 


TRY 1 
Find the slope of the straight line passing through each pair of points 


in the following : 
(1) 205054 (2) 85-5 (452) 
(3) ©3 5-1) (1,0) (4) C653). C452) 


Unit 2 
| Remarks 
БД 


* If a point moves on a straight line from the location A (X; » y,) to the location 
B (X, »y5) » where X, >X} »then 


Olty,>y, 


i.e. y increases as X inercases › then the slope of 
the straight linc is a positive number. 
ie. S»0 


R(X.) 
! 


Өту, <у, 


i.e. y decreases as X increases » then the slope 
of the straight line is a negative number. 
ie. 5 <0 


Guy,-y, 


i.e. y is constant as X changes » then the slope 
of the straight line = zero 
ie.$-0 
i.e. The slope of the straight line parallel to 
X-axis = zero 


(4.9) 06,3) 1, 
At Bi 
| | 
| | 
i | 
| | 
| | 
| | 
x | ] x 
X X; 


Өҥх»„=х, 


» then the slope of the straight line is undefined because 


there is no change in the X-axis. 


ie. X,- X,-0 


ie. The slope of the straight linc parallel to 


y-axis is undefined. 


Lesson Two 


Example Е Tn the opposite figure : 

ABC is a triangle in which 

BC XX ‚АБ LBC 

Complete the following using one of the 


words (positive » negative » zero » undefined) 
in the spaces : 


1 The slope of ABis-— 


2 The slope of BC is - 


3 The slope OF AC is ечен 4 The slope of AD is - 
Solution 1 Negative 2 Zero 
3 Positive 4 Undefined 


Example El I the slope of the straight line passing through the two points 
(-3 54) and (1 » y) is 2 5 find the value of y 


Solution .. ş 72-71 TER NE ns 
Solution .. 5 XL-X, Belts 4227 
лу-4=2х4 лу-4=8 лу=12 


In the previous » we found that the slope of the straight line is constant and it does not 


change whatever the two sclected points on the line » therefore to prove that the three 
points A › B and C are collinear » then we find the slope of АВ and the slope of BC 


If the slope of AB = the slope of BC ; then A ; B and C are collinear. 


Example Е] Prove that the points A (2 +3) + ВА +2) and C (8 +0) are collinear. 


Solution .. 5 – 27% 
| Жаб 
| 


| ae ee Te 
=. The slope of AB = 223 =- 4 the slope of BC = 0-2 == d 


s the slope of AB = the slope of BC and the point B is common. 
-. The points A > В and C are collinear. 


Unit 2 
Example fJ 


Solution 


If the points А » B and C are collinear where A (3,2) » B(S+-1) 
and C (1 ›К) » find the value of k 


jo su ОР 
y $=х у 
m led, cH 
-. The slope of AB aoa CUR 
uA k-CD k+l 
+ the slope of BC = ae ой 


3*7 A > B and C arc collinear ; the slope of the straight line is constant for 
any two points on it. 


7. The slope of AB = the slope of BC 
78. Ке 


"E -4 
22(к+!)=-3х(—4) 

1 2k+2=12 

“2k=10 ek 


Ш 
[i 


2 E If the slope of the straight line passing through the two points 


(5, D +07 sais 2 » find the value of a 


Prove that : C (- 1 52) EAB › where А (1 53) and B (3,4) 


* We studicd before that if there is a linear relation between two variables X and y » then : 


the change in y-coordinates 


The slope ofthe straight line which represents this relation = Mheen NENE 


=. 


l.e. The slope of the straight line (S) expresses the rate of change of у with respect to X 


* In our life » there are many applications which we need to know the rate of change in dealing 
with them. 


For example: 


тие opposite graph represents the motion of 


(Distance in km.) 
[1] 


а car » then : 

‘The uniform velocity of the car (v) 

= the rate of change of the distance (d) with 
respect to the time (t) 160 


i.e. The uniform velocity of the car (v) " “i 
= the slope of the straight line (S) AX 


and by selecting two points on the straight 
line as A (2 » 80) and В (5 • 200) 


3 4 5 (Tunein hours) 


, 200-80 120 
- - = 40 km/hr. 


5-2 B — 
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Unit 2 


В) tf the opposite graph represents the change in the i пахи ашшы 

capital of a company (y) within the time (0) » then : 
The rate of change in thc capital of the company - 
= the slope of the straight line AB 150 
2. The rate of change of the capital of the company im 

Уз Уу 200-50 

b-t 4-0 s 

150 ; | 
a 37.5 thousand pounds / year. бїз 4 34 ча 


i.e. The capital of the company increases in the rate = 37.5 x 1000 = 37500 pounds/year. 


A person filled the tank of his car whose pr 
capacity is 40 litres with fuel. After he 
covered a distance 100 kin, » he found that 
the remained fuel in the tank = 30 litres. 
The opposite figure shows the relation 
between the covered distance in km, (d) 


and the amount of the remained fucl in 


(Covered distance 
in km.) 


the tank in litres (y) » then : 9 30 100 150 200 250 30 d 
The rate of consumption of [ucl = thc slope of AR 
Уз Xy 30-40 -10 


1 Tha Ч Р - N = sate 1 1: 
i.e. The rate of consumption of fuel = d,-d,^ 100-0 = 100 - 16 litre/km. 


(The negative sign denotes the amount of fuel decreases in the rale of onc litre for each 10 km.) 


Example Ell. Waleed rode his bicycle from ааа 
Cairo to Benha » then he 
returned back to Cairo. 

The opposite graph represents 
the bicycle motion during going 
und returning back : 


1 Find his velocity in going trip. 


2 Find his velocity in returning back trip. 


3 Find the average velocity during all trips. Cist 


4 What do you say about the horizontal line segment in the graph ? 


Lesson Three 


Solution 1 Taking the two points A (0 +0) and В (4 » 50) 


^. v (during going trip) = ma 12.5 km/hr. 


40 
2 Taking the two points C (5 » 50) and D (10 50) 
г. v (during returning back trip) = к= = — =-19 km/hr. 


(The negative sign mcans that Waleed moved in the opposite direction 
of his first motion returning back to Cairo with velocity 10 km ./hr.) 
the total distance _ 100 
the total time 10 
4 The horizontal line segment in the graph shows that Waleed stopped for 
an hour after he covered a distance equal to 50 km. › then he returned 
back to the start point. 


3 The average velocity = = 10 km/hr. 


Example я The following graph shows the change of the capital of a company 
within 10 years : 


1 Find the slope of each of AB , BC and CD What is the meaning of 
each of them ? 


2 Calculate the capital of the company at the beginning. 


[E] 


Solution > ^(0:40) ,В (3 »100) ; C (5 » 100) and D (10 » 80) 

1 «Тһе slope of ARI. 50 -20 
Tt expresses the increase in the capital of the company within the first 
three years from the beginning in the rate of 20000 pounds/year. 

*The slope of BC = 190—190... E =0 

И expresses that the capital of the company is still constant without 
inercasing or decreasing within the fourth and the fifth years from 
the beginning. 
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Unit 2 


| paEGp. a a 9. 3 
* The slope of C TRES 5 


It expresses the decrease in the capital of the company within the last 
fivc years in the rate of 4000 pounds/year. 


2 vA(05.40) 
~. The capital of the company in the beginning = 40000 pounds. 


Example Е] л tank of water is filled with 
water completely. 
A tap is opened below the tank 
to empty it. The opposite graph 
represents the relation between 
the time (0) in minutes and the 
amount of water remained in 
the tank (v) in litres : 

1 What is the greatest capacity 

of the tank ? 


2 What is the time needed to wor ө xi o Ww 


(Time in maimetes) 


empty the tank ? 
3 What is the amount remained in the tank after 20 minutes ? 


4 What is the rate of emptying the tank ? 


Solution 1 From the graph ; we find that АВ intersects the axis which represents 
the amount of remained water (v) at the point (0 » 750) 


2. The greatest capacity of the tank = 750 litres. 
2 From the graph » we find that АВ intersects the axis which represents 
the time (t) at the point (30 » 0) 
«^. The needed time for emptying the tank is 30 minutes. 
3 +: The point (20 › 250) C AR 
~. After 20 minutes » the remained amount of water in the tank is 250 litres. 
| 4 The rate of emptying the tank = the slope of AB 


Y2- _ 250-500 -250 — 
L-4 20-10 — 10 — 


—25 


2. The tank is emptied by the rate 25 litves/minute. 
| 82 | 
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Statistics 


Lessons of the unit 


1. Collecting and organizing data. 


2. The ascending and descending cumulative 


уч] 
frequency tables and their graphical representation. 87 
3. Mean. 
Median. 
5. Mode. 


Unit Objectives : By the end of this unit, student should be able to 
. graph each of the ascending and 


.organize dato in frequency tables 
with sets. 
form each of the ascending and 


descending cumulative frequency 


tables. 


descending cumulative frequency 
tables. 


find the mean of a set of data 


organized in a frequency table 


Use 
your smart phone or 
tablet tc scan the 
QR code and enjoy 

watching videos 


with sets. 


-find the median of a frequency 


distribution with sets 


.calculete the made from а 


frequency table with sets, 


саг » you knew how to organize data and put them in a simple frequency table 
immarizing large masses of data ; it is uscful to distribute them into sels › and 


» but when 


SU 
determine the number of individuals helonging to each set. 

The table consisting of sels and their corresponding frequencies is called “frequency table with sets” 
The following example shows how 10 organize data into a frequency table with sets. 


Example 1n the following table » these are the marks of 54 students in one 
of the classes in grade two preparatory in a school » which they 
took in an exam in mathematics where the full mark is 60 


42 54 36 46 34 45 5 40 48 
48 40 47 25 48 45 36 56 44 
38 47 30 375 40 @0 42 28 50 
47 55 27 45 30 42 ы 43 46 
20 48 69 35 445 82 24 39 54 
4| 36 45 39 42 58 35 50 45 


The required is forming the frequency table with sets. 


Determine the range 


| Gt is the difference between the greatest mark and the ) | 
+: The smallest mark is and the greatest mark is (59 
-. The range = 59-20 = 39 


Lesson One 


2 Divide these data into a suitable number of sels of marks » say 10 
disjoint sets > the length of each of them is 4 > then you obtain the 
following sets : 


* The first set : 
The students who obtain 20 marks till less than 24 marks » 
which is written as (20 —) 


* The second set : 
The students who obtain 24 marks till less than 28 marks s 
itis written as (24 —) 


* Тһе third set : 
The students who obtain 28 marks till less than 32 marks > 
it is written as (28 —) and so on till you reach the tenth set. 


* The tenth set : 
‘The students who obtain 56 marks till less than 60 » 
it is written as (56 —) 


3 Form the tally table as follows : 


( Sets Tallies Frequency 
20- |; I 
24- |111 & 
28- 1 4 
32- |l 4 
36- TH 7 
40- FH THE to 
44- TH HH И 12 
48- THEI! 7 
52- Il 3 
56- |11 $ | 

Total 54 , 
(The tally table) 
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Unit 3 


4 Omit the tallies column from the table to get the final form of the frequency 
table with sets. It can be written vertically or horizontally. 
‘The following is the horizontal form of the frequency table : 
Ses — [20- [24- [28- | 82- | 86- | 40- | 44- | 48-  &2- [56- | Total] 
Frequency] 1 8|4|4|7|00|12 7/,3|3]|54] 


From the previous table ; we deduce that : 


* The set that has the greatest frequency is 44 — 


* The set that has the least frequency is 20 


pa The following is the weights of 50 persons : 


52 35 | 40 | 57 | 43 | 40 | 36 | 49 | 43 | 58 
47 | 48 | 51 | 30 | 59 | 36 | 45 | 41 | 44 | 37 
42 | 54 | 38 | 55 | 42 | 47 | 46 | 34 | 53 | 44 
47 | 32 41 | 62 | 50 | 39 | 58 | 46 | 43 | 49 
40| 41 64 44 | 54 | 45 | 38 | 40 | 48 | 41 


Form the frequency table with sets. 


The ascending and descending cumulative 


frequency tables and their graphical representation 


Prelude 


eIn the previous lesson › you learnt how to form a frequency table with sets and how to 
get some information (тот it as the following table which represents the distribution of 
weekly wages of 50 workers in one factory : 


17 вез of wages 54-[58- 62- | 66- | 70- | Total | 
> | No. of workers (Frequency) 512 EZ 7 |4 |150] | 


From this table » you can know the number of workers (the frequency) in each set. 


For example: 

— The number of workers whose wages Не hetween 58 and less than 62 pounds 
is 12 workers. 

— The number of workers whose wages lie between 66 and less than 70 pounds 
is 7 workers. 

* But some other information cannot be obtained directly from this table such as : 
- The number of workers who obtain wages less than 62 pounds. 
— The number of workers who obtain wages equal to 58 pounds or more. 


«In order to be able to know such information » you need to study how to form another 


type of tables called cumulative frequency tables (ascending and descending) and 
this what will be shown in the following examples : 


Unit 3 
Example Ell 


The following frequency table shows the weekly wages in pounds of 50 workers in one 
factory : 


f Sets of wages 54- 58- 62- |66- | 70 – | Той 
(Хо. of workers (Етедпепсу) 5 | 12 | 22 | 7 |4 | 50 


Form the ascending cumulative frequency table and represent it graphically 
» then find : 
1 The number of workers whose weekly wages are less than 60 pounds. 


2 The percentage of the number of workers whose weekly wages are less than 60 pounds. 


Solution 
* Form the ascending cumulative frequency table as follows : 
The upper Sets of wages 54 -|58- |62.- | 66- | 70- | 
boundaries | Frequency Number of workers pu 
of sets | (Frequency) 5 | 12 22|7 | 4 


Less than 54 zero «-— Less than 54 =0 — 


Less than 58 5 ~—Less than 58=5+0=5 — 


Less than 62 I7 - Lessthan 6225 * [2217 


Less than 66 39 <i—Lessthan66=5+12+22=39 — —— 


Less than 7O 46 -— Less than 705 5 * 2. 22 7 = 46 — —— ——' 


Less than 74 БО | Lessthan 74. 2 5-12 22. 7 4 4 50 ———— ——— 
Tosasceodisg cumulative беден table 
Notice that : 
The ascending cumulative frequency begins with zero and ends at the total frequency. 
То represent the ascending cumulative frequency table graphically › do as follows : 
1 Specialize the horizontal axis for sets and the vertical axis for the ascending cumulative 
frequency. | 
2 Choose a suitable scale to represent data on the vertical axis so that it contains the 
ascending cumulative frequency easily. 
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Lesson Two 

3 Represent the ascending cumulative frequency of а a 

cach set » then draw the graph (the curve) such that it 

passes through the points which we located as shown 

in the opposite figure. E 

* From the graph : we find that : 20 Е 

1 The number of workers whose weekly wages are 
less than 60 pounds = 10 workers. 


2 The percentage of the number of workers whose 


weekly wages are less than 60 pounds = 2 x 100% ©" 


= 20% 


м зз е 6 0 4 
‘Whe ascending cumulus frequency сигуе 


Example Я 


The following frequency table shows the weekly wages of 50 workers in one factory : 


f Sets of wages 54 — | 58 - [62 - | 66 — | 70 — | Total | 
[No. of workers (Frequency)! 5 | 12 | 22 | 7 4 | 50 


Form the descending cumulative frequency table and represent it graphically › then find : 


1 The number of workers whose weekly wages are 60 pounds or more. 


2 The percentage of the number of workers whose weekly wages are 60 pounds or more. 


Solution 


* Form the descending cumulative frequency table as follows : 


[sets of wages |54-|58- 62-|66-|70-] | The lower 
Number of work boundaries | Frequency 
| шр “| 2 | 22 | 7 | Ф | of sets 
54 and more = 15+12+22+7+4=50 —* 54 and more 50 
58 and more = 1— 2224 7* 4-245 —|- 58 and more 45 
62and more- ^ 122+7+4=33 > 62 and more 38 
бб апа more- * 7+‹4=\|1—> 66 and more tt 
7O and more - 4 —> 70 and more 4 
74 апа тое= ʻO —> 74 and more жо | 


The descending cumulative frequency table 
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Unit 3 


Notice that 
The descending cumulative frequency begins with the total frequency and ends with zero. 


‘Descending cumulative frequency 


* To represent this table graphically s follow 
the same previous steps in the ascending 
cumulative frequency table to get the opposite 40 FF 
graph. 


* From the graph ; we find that : 


1 The number of workers whose dis 


weekly wages are 60 pounds or more = 40 workers. з Sh е 66 70 т 
40 The descending cumulative frequency curve 
2 The percentage of those workers = 50 х 100% = 80% 


The following table shows the frequency distribution of marks of 40 
Students in math exam : 


Ses | 10- 20- | 30 40. | 50 Total \ 
Frequency 4 8 12 10 6 40 ) 


Graph each of : 
(1; The ascending cumulative frequency curve. 


(2 The descending cumulative frequency curve. 


9: Remember that 


To calculate the mean of a set of values , do as follows : 


|1]Find the sum of these values. 
2 | Divide this sum by the number of these values 


М The sum of values 
i.e. The mean of a set of values = 


Number of valucs 
For example: 
Tf the marks of 5 students arc 25 » 23 »21 322 $24 
з then the mean of marks = Doom = 23 marks. 


| Finding the mean of data from the frequency table with sets 


Example The following table shows the distribution of the marks of 50 students 
Example 
in mathematics : 
[ Sets w- | 20- | 30- | 40- 
| Frequency 8 12 14 9 
Find the mean of these marks. 


50— | Total 


p 50 


Unit 3 


Solution 1 Determine the centres of sets according to the rule : 


imit r limit 
ее the lower limit - the upper limi 


~ 


s then the centre of the first set = i d 15 


20 + 30 
2 
Since the lengths of the subsets are equal and each of them = 10 
therefore we consider the upper limit of the last set = 60 


50+ 60 _ 55 


>the centre of the second set = = 25 ... and so on. 


+ then its centre = 


2 Form the vertical table : 


à | Е 
Centreof Frequency 
шыш Коки sce eif хх! 
10— 15 8 120 
2- 25 12 300 
30- 35 14 490 
40- 45 9 405 
| 50- 55 7 385 
| Total 50 1700 
M Thera Т ОРА is 


‘The sum of f 50 


The following table shows the daily wages in pounds of 50 workers in a factory : 


Г бом s- | 1- | 25- | 35- | a5- Total | 


Frequency | 7 10 12 13 8 50 


Find the mean of the wage of the worker in pounds. 


г 


Xy Remember that 


The median is (ће middle value in a set of values after arranging it ascendingly or 
descendingly such that the number of valucs which are less than it is equal to the 
number of values which are greater than it. 


* To find the median of a set of values » do as follows : 
Arrange the values ascendingly or descendingly 


= еп === 


y 1f the values number is odd E H | Mf the values number is even 1— ^ 
Then : i Then : The sum of the two values lying 
in the middle 
The median is the valuc lying in the middle The median = 2 
exactly. i 
For example: | For example: 
» If the values аге: ! » If the values атс: 
42,23 ,17,30,20 i 27 [9,25 24.18 21 
+ We arrange them ascendingly as follows i * We arrange them ascendingly as follows 
17,20, 23,30,42 | 
{ 
The median = 23 io Themedian- 21128.22 
\ ; ) 


Unit 3 


| Finding the median of a frequenc 


stribution wi 


ets graphically 


To find the median of а frequency distribution with sets graphically » do the following 
steps : 


п Form the ascending or the descending cumulative frequency table »then draw the cumulative 
frequency curve of it. 
The total of frequency 
2 


Determine the point which represents the order of the median on the vertical axis: from 


В Find the order of the median = 


this point » draw a horizontal straight line to intersect the curve at a point » then from 
this point » draw a perpendicular to the horizontal axis to intersect it at a point which 
represents the median. 

The following example shows how to find the median using the two curves (the ascending 
or the descending cumulative frequency curve). 


Exam ple The following table shows the frequency distribution of marks of 
50 students in math exam : 


Sets of marks 


Number of students 


— 


T'ind the median mark of the students. 


Solution + First: Using the ascending cumulative frequency curve : 


Теше | "Uy" 


Г Бие Frequency 

Less than 0 0 
Less than 10 2 
Less than 20 7 
Less than 30 1$ 
Less than 40 34 
Less than 50 48 
Less than 60 | 50 


-- The order of the median = 50 =25 


| у. From the graph » the median = 36 approximately 


Lesson Four 


| *Second : Using the descending cumulative frequency curve : 


Frequency 
The wee | Frequency ] 
boundaries of sets ^ 
| 0 and таге 50 
10 and morc 48 
20 and more 43 
30 and more 35 
40 and more 16 
| 50 and more 2 | 
60and morc | 0 EE AU XR Е г. Sets 
*- The order of the median = 59 =25 


| 2. From the graph » the median = 36 approximately 


| Remark 
You can find the median by more accurate method 
s this by drawing the two curves (the ascending and 
descending cumulative frequency curves) together 
in one graph to intersect at one point. 


Froqueary 


| From this point » draw a vertical straight linc to 
| meet the horizontal axis at a point which represents 
| the median as shown in the opposite 

graph to get the median = 36 approximately. 


Using the ascending or descending cumulative frequency curve , find 
the median of the following frequency distribution : 


r 


Sets 4- 8- 12- | 16- | 20- | Total | 


| Frequency 2 4 8 6 4 24 


E, 


| Mode 


iy: Remember that 


The mode of a set of values is the most common value in the set з or in other words › 
it is the value which is repeated more than any other values. 


| Finding the mode for a frequency distribution with sets 


The following example shows how to find the mode of a frequency distribution with sets : 


Example 


Solution 
——— | 


The following is the frequency distribution of marks of 100 students in 
an exam : 


- - м 
Sets of marks 10 – 20- 30 40 50 | Total 
Number of students 16 24 30 20 10 100 


Find the mode mark for these students. 


You can find the mode of that distribution graphically using the histogram 
as follows : 
1 Draw two orthogonal axes + one of them is horizontal and the other is 
vertical to represent the frequency of each set. 


Lesson Five 


2 Divide the horizontal axis into a number of equal parts with a suitable 
drawing scale to represent the sets. 

3 Divide thc vertical axis into a number of equal parts with a suitable 
drawing scale to represent the greatest frequency in the sets. 

4 Draw a rectangle whose 
base is the set (10 —) 
and its height equals the 


Frequency 


frequency (16) 

5 Draw a second rectangle 
adjacent Lo the first one 
whose basc is the set (20 —) 
and its height equals the 
frequency (24) 

6 Repeat drawing the 
remained adjacent 
rectangles till the last set (50 —) 


7 Determine the set which has the greatest frequency then draw two lines 
as shown in the histogram (o intersect at a point. 


From this point s draw a vertical line to intersect the horizontal axis at 
a point which represents the value of the mode. 


ive. The mode mark is 34 approximately. 


Find the mode for the following frequency distribution : 
Ses | 2- 4- | e- [s- 10 тиш | 


LE 10 "m 5 а | 
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yo) Notes 


The notes found at the 


margin of some pages in 
geometry and referred 
to by (Ж) are theorems 


and corollaries have 
been studied before 
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Medians of Triangle- 
Isosceles Triangle 


Lessons of the unit: 
1. Medians of triangle. 


The isosceles triangle. 


прым 


Unit Objectives : By the end of this unit, student should be able to : 


recognize the median of a triangle. 
recognize the intersection point 
of medians of a triangle and the 
ratio that the point divides each 
median 

. deduce the relation between the 
length of the median from the 
vertex of the right angle in the 


Medians of triangle "follow ". 


The converse of the isosceles triangle theorem. 
Corollaries of the isosceles triangle theorems. 


right-angled triangle and the 
length of the hypotenuse. 


„recognize thirty and sixty triangle. 
.recognize the properties of 


isosceles triangle. 

recognize the properties of 
equiloteral triangle. 

recognize the axis of summetry of 


Use 
your smart: phone or 
tablet to scan the 
QR code and enjoy 
watching videos 


HT 


the line segment. 


- recognize the axis of symmetry of 


the isosceles triangle. 

solve miscelloneous problems on 
the equilateral triangle and the 
isosceles triangle. 

appreciate the role of geometry in 
solving of real life problems 


-Definition — a 


The median of a triangle is the line segment drawn from any vertex of this triangle lo thi 


midpoint of the opposite side of this vertex. 
For example: 
In the opposite figure : 
If D is the midpoint of ВС 
» then AD is a median of A ABC 


г Notice that : 
| Any triangle has three medians. 


The medians of a triangle arc concurrent. 


For example: 
In the opposite figure : 
‘AD , BF and CE are the three medians of A ABC » 


and they are concurrent at M 


(ie. ADN BF (CE = {м}) 


[100] 


IN point of concurrent 
x 


j 


Lesson One 


Example Е in the opposite figure : 

ABC is a right-angled triangle at B in which : 
АС = l0 cm. ; BC - 8cm. + 

D and Е are ће midpoints of BC and AC 
respectively 

where AD П BE = {м} 

Draw CM to cut AB at F 

Find the perimeter of A AFE 


Solution 
Given | m (Z ABC) = 90° „АС = 10 cm. » BC = ст. , is the midpoint of BC › 
E is the midpoint of AC a ee 


R.T.F. | The perimeter of A AFE 


Proof | nAABC: 


" m(Z ABC) = 90° 

2 (AB)? = (АС)? - (BC)? 210064236. AB =6cm. 

> v Dis the midpoint of BC г. AD is a median in A ABC 
» v Bis the midpoint of AC 2 BE is a median in A ABC 
»7 АБПВЕ= {м} 

^. Mis the intersection point of the medians of А АВС 

+ МЕСЕ 2. CF is a median in A ABC 
2. Fis the midpoint of AB А АВ= ТАВ = 3 ст, 

> Bis the midpoint of AC 
sinAABC: 


1 к 
= 2 АС=5 cm. 


7 Вапа Е аге the midpoints of AB and AC respectively. 
ЛЕЕ = 1 ВС=4 сш." 


-. The perimeter of А AFE = АЕ + FE + AE 
=3+4+5= 12 ем. (The req.) 


(*) Remember Pythagoras’ theorem : In a right-angled triangle . the square of the length of the hypotenuse is 
equal to the sum of the squares of the lengths of the other two sides. 


(++) Remember : The length of the line segment joining the midpoints of two sides in a triangle equals half 
the length of the third side. 
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Unit 4 


The point of concurrence of the medians of the triangle divides each median 
in the ratio of 1 : 2 from its base. 


For example: 
In the following figure : 
M is the point of concurrence of the medians of A ABC; then : 


— a = р 


мр= КАМ CM=2FM 


If AM = бсш. > 
then MD = 3 em. 


КЕМ =4ст. » 


* The point of concurrence of the medians of the triangle divides each of them in 

the ratio of 2 : 1 from the vertex. 

+ In the opposite figure : А 
IF ABC is a triangle › M is the point of concurrence of its medians Е, Е 
AD ; BF and CE › then: 
MD = 4 ADand АМ = 3 AD é D À 
For example: 
IFAD=9cm. „then МО = Т AD=3cm. › AM= 2 AD=6cm. 

| Similarly: МЕ= 1. ВЕ › BM = 2 ВЕ 5 ME=4 CEandCM=2 СЕ 

Example Я In the opposite figure : A 


ARC is a triangle in which : CD and BE are two medians 

intersecling at M ; ВМ = бст. BC = 13 cm. 

and DC = 12 cm. 

Find the perimeter of A DME 

Solution 
Given | ABC isa triangle in which : CD and BE are two medians » M is the point of 

their intersection » BM = 6 cm. » ВС = 13 ст. and DC = 12 ст. 

АЛ.Е. | The perimeter of A DME 


Proof | -: CD and BE are medians intersecting at the point M 
-. M is the point of intersection of the medians of A ABC 
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Lesson One 


2 МВ= ВМ = 1 х6=З ап. 
,DM-lpc-lx12-4em. 
B 3 
+: CD and BE are two medians in A ABC 
-. D is the midpoint of AB and E is the midpoint of AC 
5 1 e - T 
2 DE= 4 BC= 4 x 13=65 cm.” 
-. The perimeter of A DME = МЕ + DM + DE = 34 4465 = 13.5 ст. 
(The req.) 
ipa 
The point which divides the median in a triangle by the ratio of 1: 2 from the base 
is the point of intersection of the medians of this triangle. 


In the opposite figure : 
If AD is a median in A ABC and M CAD 
such that AM — 2 MD 5 


AM=2MD 


then M is the point of intersection of the medians of AABC 


Example In the opposite figure : 
ABCD is a parallelogram » D 
M is the point of intersection of its diagonals » 
МЕВМ where BN = 2 NM Е 
and CN (1 AB - [E] 


Prove that : EM = + BC 


> 


Solution 
е 


Given ABCD is a parallelogram » M is the point of intersection of its diagonals + 
ВМ=2 ММ ,NC€TM and CN N AB = {Е} 


КТР. EM=1 ВС 


Proof | >> ABCD is a parallelogram. 


-. The two diagonals bisect each other. ^?) 


л М is the midpoint of AC -. BM is a median in A ABC 


(+) Remember : The length of the line segment joining the midpoints of two sides in a triangle equals half 
the length of the third side. 
(==) Remember : The two diagonals of a parallelogram bisect each other. 
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Unit 4 


> МЕВМ where BN =2 ММ 


г. N is the point of intersection of the medians of A ABC 


>: CH passes through the point N 2 CE is a median in А ABC 
- Eis the midpoint of AB 
Tn AABC 

-: E is the midpoint of AB and M is the midpoint of AC 

^ EM= d BC"! (QED) 
In the opposite figure : 
ABC is a triangle and M is the point of intersection of its medians. ^ 
If MD =3 cm. » BM = 4 сш. and BC =9 cm. ; 

5 E fe AD 
complete the following : P» en 
(DBF =... em. | (2)Mc =.......... сш. + i 
(3) МЕ = --........ ст. ш 


Now at 
all bookstores 


© ЕЛЕНА 


(+) Remember : The length of the line segment joining the midpoints of two sides in a triangle equals half 
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the length of the third side. 


à 


In the right-angled triangle › the length of the median from the vertex of the right angle 
equals half thc length of the hypotenuse. 

Given | ABC isa triangle in which m (Z АВС) = 90? > E А 
BD is a median in the triangle АВС | 
RTR BD=4AC | 
Construction | Draw BD and take the point E C BD such that BD = DF. | 
Proof | In the figure ABCE : 
2 AC and BE bisect cach other. 


2. The figure ABCE is а parallelogram,” ? 


‚тё т (ДАВС) = 90° г. The figure ABCE is a rectangle. "” 
2 BE=AC 
T вр= BE ^ BD- lac (QED) 


For example: 
In the opposite figure : 
A ABC is a right-angled triangle at В • 


D is the midpoint of AC and AC = 10 cm. ; then DB = 5 cm. 


ег: А quadrilateral is a parallelogram if the two diagonals bisect each other. 
er - A parallelogram is a ractangle if one of its angles is right. 


(*) В 
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Unit 4 


Example Kl Im the opposite figure : Е: 


ABCD is a quadrilateral in which ш (2 АВС) = 90° t ái 
»AC=CD , Eis the midpoint of AC 
and ЕЕ AD such that EF // CD 
Prove that : BE = EF § А 
Solution 
Given | m (2 ABC) =90° „ЛС = CD , Е is ће midpoint of AC and EF // CD 
R.LP. | ВЕ = EF 
Proof | InAABC: 
+ m (Z ABC) =90° and ВЕ is a median ~. BE= 4 AC 
‚у AC=CD г. ВЕ= 3 CD а) 
InAACD: 
© Lis the midpoint of AC and EF / CD ~. F is the midpoint of AD"? 
n ВЕ= 4D (2) 
From (1) and (2) : -. BE=EF (Q.E.D) 
381 Choose the correct answer from those given : 
(1) In the right-anglcd triangle » the ratio between the length of the hypotenuse and 
the length of the median drawn from the vertex of the right angle is =- 
(а)1:1 (b) 1:2 (c) 2:1 (d) 2:3 
2) A ARC which is right at B › ГАС = 12 cm. » D is the midpoint of AC + 
then BD = eesse... CM. 
(а) 24 (b) 12 (c) 6 (d)3 
(3) А ABC is right at А-+ the length of the median drawn from A is 4 cm. » then 
ВО ст 
(а) 12 (b) 8 (с)4 (d)2 
(4)A XYZ is right at Y »if XY = 6 cm. » YZ. = 8 ст. 4E is the midpoint of XZ 
s then YE =. СШ. 
(04 (b) 5 (c) 10 (d) 20 


(ж) Remember : The ray drawn from the midpoint of a side of a triangle parallel to another side bisects the third side 
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The converse of theorem (3 


If the length of the median drawn from a vertex of a triangle equals half the length of 
the opposite side to this vertex » then the angle at this verlex is right. 


Given | АВС is a triangle » BD is a median and DA = DB = РС 
RTP. | m(Z АВС) = 90° 


Construction | Draw BD »then take the point E C BD 
such that BD = DE 


Proof | ~ ВО = 1 ВВ= lac 


2 BE=AC 
2. In the figure ABCE : 
AC and BE are equal in length and bisect each other. 


г. The figure ABCE is a rectangle. 


- m (ДАВС) = 90° (Q.E.D.) 


For example: 

In the opposite figure : 
1f BD is a median in A ABC » 
BD = 3 ст. and АС = 6 cm. » 


c в 
then m (2 АВС) =90° “because BD = + АС” 
Example EJ In the opposite figure : 
D C 
ABD is a right-angled triangle at D » 
Eis the midpoint of AB and CE = DR 
Prove that : m (7 АСВ) = 90° B E A 


Solution 
Given | E is the midpoint of AB «m (Z ADB) = 90° » CE = DE 
RTP. m (Z АСВ) = 90° 


(+) Remember : A quadrilateral is a parallelogram if the two diagonals bisect each other and if the two diagonals 
are equal in length, then it is a rectangle. 


unit 4. 


Proof | In AADB: 
т (/ АРВ) = 90° »DEisamedian ~. DE = 


> 
2 
But CE = DE ^ CE=4AB 
^ ШААСВ : 
CE в a median with length equals half the length of AB 
г. m (Z ACB) =90° (Q.E.D.) 


2 In the opposite figure : " c 
ABCD is a quadrilateral in which m (Z BAD) = 90° » 
M is the midpoint of BD and CM = AM 
Prove that : Ь 
m (С BCD) = 90° * ” 


Corollary 


The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals half the length of the hypotenuse. 


i.e. 
In the opposite figure : A 
ff A ABC is right-angled at B and 
m(ZC)-30 „еп АВ=ТАС 
B с 


Ғог ехатріе: 
If AC = 20 cm. › then АВ = 10 cm. 


The right-angled triangle whose measure of one of its angles is 30° » then the measure 
of the third angle is 60° is called thirty and sixty triangle. 
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Example H Tn the opposite figure : 
ABC is a triangle in which m (Z ABC) = 90° » 
m(Z C) = 30° › АС = 16 cm. and 


L is the midpoint of AC 
Find: 1 The length of each of AB and BL 


2 The perimeter of A АВГ. 


Solution 
Given | m(Z ABC) = 90° ‚т (2 С) = 30° > 
AC = 16 cm. and Lis the midpoint of AC 


RT.F. 1 ABBL 2 The perimeter of A ABL 


Proof | ' A ABC is right-angled at B » m (Z C) = 30° 
АВ = 4 АС=8 ош, 
» 77 BL is a median in A ABC 


^ BL= 3 АС=8 св. (First req.) 


ALS i AC=8em. 


г. The perimeter of А ABL = 8 + 8 + 8 = 24 ст. (Second req.) 


3 In the opposite figure : 
m (Z АВС) =m (4 DBE) = 90° > 
D is the midpoint of AC and m (Z E) = 30° 
Prove that :АС = DE 


Prelude 


Triangles are classified according to the lengths of their sides into three types which are : 


Scalene triangle. Isosceles triangle. | Equilateral triangle. 
(two sides are congruent). | (three sides are congruent). 


de Vertex 
У Ж angle 
, Base 
"angles... 


F E 2 Y 


Base 
—(ABsBCsCA]— {| w- }—’\_{xy=yz=zx j 


• In the following we will study the relations between the angles in the isosceles triangle 


and in the equilateral triangle. 
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Lesson Three 


| Theisosceles triangle theorem 
Theorem (1 


‘The base angles of the isosceles triangle are congruent. 


Given | ABC is a triangle in which AB = АС 
ВТР | ZBA 
Construction Draw AD L BC where AD N BC = [D] 
Proof | >; AA ADB › ADC in which : 
m (2 ADB) = m (Z ADC) = 90° (const.) é D 
АВ=АС (given) 
‘AD is a common side 
2 AADB 2 A ADC” 
> Шеп we deduce that Z B= Z C 
For example: 


In the opposite figure : AB=AC 
If ABC is a triangle in which : \ 
АВ =AC ›ш (ДА) = 40° » 


then m(Z В) =m (Z С) = mum =70°"*) 


! 
| O Both of the base angles in the isosceles triangle are acute. 


© The vertex angle in the isosceles triangle may be acute » right or obtuse angle. 


Example Choose the correct answer from those given : 


1 АВС в a triangle in which AB =АС »m (/ B) 2 70? then m(Z A) = = . 


(а) 40° (b) 50° (©) 55° (d) 70° 
2 InAXYZ : XY ХИ ›ш (1 Х) = 100° ; m (ZZ) = 

(a) 20° (b) 40° (с) 80° (d) 100° 
3 AXYZ is right at Y sil XY = YZ > then m (4 Z) = + 

(a) 30* (b) 45° (c) 60° (9) 90° 


(ж) Remember : Two right-angled triangles are congruent , if the hypoienuse and a side of one triangle are 


congruent to the corresponding parts of the other triangle. 
(we) Remember : The sum of measures of the interior angles of a triangle = 180° 
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Solution 


Example Щ 
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4 LMN is a triangle in which LM = ММ › then Z N is 
(a) acute. (b) right. (c) obtusc. 


5 XYZ is an isosceles triangle » m (2 X) = 110° 
› Фей m (Z Y) = ——— 


(a) 30* (b) 35° (c) 40° 


1 (a) The reason : `` АВ = АС 
<. m (Z В) = т (/ С) = 70° 


(d) reflex. 


(d) 45° 


г. m (Z A) = 180° — (70° + 70°) = 40° 20, 


2 (b)Thereasun: ; XY = XZ 
ami У) = 0 (4 7) 
дли) = 188 100" ag. 


3 (b)Thereason: ' XY = YZ 
om(ZX)=m(24Z) 
;»"m(ZY)-90* 
.от(/ 7) = 18090" — ase 


4 (a) The reason : с. A LMN is an isosceles triangle 
2. Each of the base angles is acute 
г. LN is acute 


5 (b) The reason : с. А XYZ is an isosceles triangle 
2. Each of the base angles is acute 
^. 2 X is the vertex angle 


-an(zY)2m(ZZ) 7 


аза (= а —35° 
In the opposite figure : 

ABC is a triangle in which AB = AC »m (Z A) = 42° 
and D € BC 

Find : m (Z ACD) 


Solution 
Given 
АЛЕ. 

РгооЁ 


Example E 


Solution 
Given 
АТР. 
Proof 


Lesson Three. 


AB 2 AC >m (Z A) = 42° and DC RC 

т (Z ACD) 

+: The sum of measures of the interior angles in A ABC = 180° 
эм (ДА) = 42^ 

г. in(Z В) + (Z АСВ)= 180° —42? = 138° 

577 АВ = AC (given) 

- m (Z В) =m (2 ACB) = - = 69° 

7 Z ACD is an exterior angle of А ABC 

^ m(Z ACD) = m (ДА) + m (4 B) 242* + 69° = 11155? (The req.) 
In the opposite figure : А 
BEDE ‚СЕТЕ, AB - AC and BD- СЕ 


Prove that : AD = AE E' 


AB = AC and BD = CE 
AD=AE 

`7 AB = AC (given) 

-. m (Z ABC) = m (7 ACH) 

77 Z ABD supplements / ABC 


» Z ACE supplements Z ACB 

ош (Z ABD) = m (Z ACE)? 

-. In АА ABD » ACE 
AB=AC (given) 
BD = СЕ (given) 
m (Z ABD) = m (4 ACE) (by proof) 


т. A ABD = A АСЕ?) , then we deduce that AD = AE (QED) 


(*) Remember : The measure of the exterior angle of a triangle equals the sum of measures of its non-adjacent 
interior angles. 


(++) Remember : The supplementaries of the equal angles in measures are equal in measures. 


(=) Remember : Two triangles are congruent if two sides and the included angle of one triangle are congruent to 
the corresponding paris of the other triangle. 
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Example Él in the opposite figure : р = 


AB=AC »>m(Z BAC)=6X5 
m (Z C) = 3 Хава BC // DE 
Find: 1 The valuc of X 2 m(Z EDA) 


Given | АВЕАС m(Z ВАС) =6Х »m (Z C) 2 3 X and BC // DE 


RT.F. 1 The value of X 2 т(/ EDA) 

Proof | АВ =АС -m(ZzB)2m(ZC)23X 
э 7 the sum of measures of the interior angles of the triangle = 180° 
и. GX+43 X43 X= 180° г. 12 X= 180° 
A xem. 18° (First req.) 
> miz С)= 45° -+ BC // DE and CD is a transversal 
2. m (Z EDA) + m (Z C) =180° (two interior апус on the ume side of thé transversal) 
и. m(Z ЕРА) = 180? — 45° = 135° (Second req.) 


м] In each of the following figures, find the values of the symbols used 
as measures for the angles : 


а) y | (2) 3) 
т 
DENT Ro X2 R Be sic peres анай 
| (4 3 e (6 2х+12 


x 


(*) Remember : If a straight line intersects two parallel straight lines , then each two interior angles in the same 
side of the transversal are supplementary. 
Те. The sum of their measures is 180° 


им 
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Tf the triangle is equilateral › then it is cquiangular where each angle 
measure is 60° CESD 


For example: 
In the opposite figure : 
1f XYZ is a triangle in which XY = YZ = ZX 
еп m (4 X) =m (Z Y) = m(Z Z) = 60° 
Example В In the opposite figure : А 
АВ =BC=CA=AD and m (4 D) = 70° Dg 
| Find: 1 m(Z BCD) 2 m(Z BAD) <7 


Solution € B 
Given | АВ = ВС = CA =AD and m (4 D) = 70° 


АЛЕ. 1 м (2 BCD) 2 ш( BAD) 


Proof + А АВС is an equilateral triangle. ^ m (4 BCA) = 60° 

In AACD: ‘~ AC=AD -. m (Z ACD) 2 m (4 D) = 70° 
<. т (4 BCD) = m(Z BCA) + m(Z ACD) = 60° + 70° = 130° (First req.) 
~ Тре sum of measures of the interior angles of the quadrilateral ABCD = 360: 
:m (ZB) = 60° 


- m (Z BAD) 2360? — (60° + 130? + 70°) = 100° (Second req.) 


2 In each of the following figures , find the values of the symbols used as 
measures for the angies : 


Y 


m) 


(+) Remember : The sum of measures of ihe interior angles of a polygon of n sides equals (n — 2) х 180°. 


[115] 


are congruent and the triangle is isosceles. 


Given 
RTP. 
Construction 


Proof 


A 
АВС is a triangle in which 2 B= £ C ÁN 

IN 
АВ=АС fX 

Y 

Bisect Z BAC by AD to intersect BC at D й ON 

| 

/ i 

VERRA сор s 


^mi B)2mí(Z С) 
7 AD bisects Z ВАС 
/. m(Z BAD) =m (4 CAD) 
* The sum of measures of the interior angles of the triangle = 180° 
г. m (Z ADB) =m (Z ADC) 
-. ш АА ABD and ACD : 
AD is a common side 
m (Z BAD) 2 m (Z CAD) (const.) 
ш (Z ADB) =m (Z ADC) (by proof) 
^ A ABD = A ACD? , then we deduce that : 
AB = AC »then A ABC is an isosceles triangle. (Q.E.D.) 


(+) Remember : Two triangles are congruent, if two angles and the side drawn between their vertices of one 
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triangle are congruent to the corresponding paris of the other triangle. 


Lesson Four 


Example El. ARC isa triangle in which m (£A) 22m (4 B) = 777 


Prove that : A ABC is an isosceles triangle. 
Solution 
Given | т(2 А) =2 т(4 B) 2 72 en 
ВЛ.Р. | ААВС is an isosceles triangle. - \ 
Proof | MAARC: ~ 2m(4B)=72 ~. m(ZB)= 2. 36° 
"m(ZA)z 72° гш (4 C) = 180° — (36° + 72°) = 72° 
їй (ДА) =м (/ С) -. ВС = BA 
7. A ABC is an isosceles triangle. (Q.E.D.) 
Example E In the opposite figure : 
DEAR and REAC 
where AD = AB and DE // BC 
Prove that : DB = EC 
Solution 
Given AD - AE and DE // BC 
АТР. | DB=EC 
Proof | InAADE: : Ар = AE ^ m(ZADR)-m(Z AED) (1) 
- DE // BC and AB is a transversal 
гош (Z B) = m (Z ADB) (corresponding angles) (2) 


Similarly ~ DE // BC and АС is a transversal 


ш (Z C) = m (Z AED) (corresponding angles) (3) 


From (1) »(2) and (3) : 4 т (ZB)-mz С) 
г AB =АС + AD=AE 
| Subtracting : г. AB -AD =AC -AE - DB = ЕС (QED) 


(ж) Remember : If a straight line intersects two parallel straight lines, then each two corresponding angles are 
equal in measure. 


(117) 


Unit 4 
Example Е 


Solution 
Given 


RTP. 


Proof 


In the opposite figure : ES 
Ifm(Z4)24x- 11^ 

»>m(ZB)=3X+4° 

om (ZC) = 82° B 
» prove that : A ABC is an isosceles triangle. 


m(ZA)=4X-11° »m(ZB)=3 Х+4° ;m (Z C) = 82° 
A ABC is an isosceles triangle. 


>: The sum of measures of the interior angles of the triangle = 180° 


S4X-10P-3X-4^-82——180* 7X4 75° = 180° 


& 7 X= 105° 

a age г. т (/ А)=4 х 15° — 11° = 49° 

эм (В) =3 х 15° +4° = 49° <. (ДА) = т(4 В) 

2 ВС= АС  -AABCisanisosceles triangle. (Q.E.D.) 


| In each of the foliowing figures , write the equal sides in length : 


(4) 


7. Y 
У 


я 


Corollary 


Lesson Four 


If the angles of a triangle are congruent ; then the triangle is equilateral. 


For example: 


Tf ABC is a triangle in which : 


ZA=ZB=ZC › then AB-BC- СА 


i.e. A ABC is an equilateral triangle. 


The isosceles triangle in which the measure of one of its angles = 60° is an equilateral triangle. 


* Tn the following figure : * In the following figure : 
А 
If AB = AC and m (Z A) = 60° | If XY = XZ and m (7. У) = 60° 
»then m (4. В)= т (/ С) = Be »then m (Z Z) = 60° 
= 60° »m(Z X) = 180° — (60° + 60°) = 60° 
^. A ABC is an equilateral triangle. i - A XYZ is an equilateral triangle, 
Example EJ in the opposite figure : А 
BM bisccts Z B , CM bisects Z C + 
MB - MC and m (Z BMC) = 120° E] 
Prove that ; A ABC is an equilateral triangle. с В 


Solution 
Given 


RTP. 


BM bisects Z B » CM bisects д С, MB = MC and m (4 BMC) = 120° 


AABC is an equilateral triangle. 
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Proof | In A MBC: ~ МВ = MC and m (7 BMC) = 120° 
^ m (4 MBC) 2 m (2 MCB) =e 30° 
s BM bisects АВ ~. m(Z ABC) 22 m (А MBC) = 60° 
› СМ bisects С г m(Z ACB) 22m (Z MCB) = 60° 
^ In A ABC : m (Z BAC) = 180° — (60° + 60°) = 60° 
^ m ( ABC) 2 m (Z ACB) =m {Z BAC) = 60° 


2. ААВС is an equilateral triangle. (Q.E.D) 


2 In the opposite figure : D 
ABCD is a quadrilateral in which : 
AD-DC-CB-CA AD // BC 


Prove that : ^ ABC is an equilateral triangle. ё 
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triangle theorems 


Emo — 


l'he median of an isosceles triangle from the vertex angle bisects it and is perpendicular to the base 


In the opposite figure : A 
АВС is a triangle in which AB = AC and AD is a median » then : 

E AD bisects / BAC їе. m(Z BAD) =m (7 CAD) 

gi» Lic 


| Corollary C2 ЖШ 


The bisector of the vertex angle of an isosceles triangle bisects the base and is perpendicular 


toit. 
In the opposite figure : Л 
ABC is a triangle in which АВ = АС and AD bisects Z BAC sthen jh 
о the midpoint of BC ie. BD = CD 
Ba» LEC 
© D B 
Corollary 


The straight line drawn passing through the vertex angle of an isosceles triangle perpendicular 
to the base bisects each of the base and the vertex angle 
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Tn the opposite figure : А 
ABC is a triangle in which AB = AC and AD 1 RC > then: 

GBD is the midpoint of BC ie. BD = CD 

m ( BAD) =m (Z CAD) 


( Notice that : 
The previous three corollaries can be proved using the congruencc of А ABD and À ACD 


Example Kf In the opposite figure : A 
ABC is an isosceles triangle where А 
AB - AC D € BC such that AD L ВС, 
m (Z CAD) = 28° and BD = 3 cm. Find : 

1 m(Z BAC) 


2 The length of BC 9 di 
Solution 
Given | AB- AC >m (2 CAD) = 28° › BD = 3 em. and AD | BC 
КТЕ | 1 m(Z BAC) 2 The length of BC 


Proof ^ In AABC: > AB - AC and AD 1 BC 


2 AD bisects cach of the vertex angle BAC and the base BC 
г. тю (2 BAC) 22 m (Z CAD) = 2 x 28° = 56° (Tirst req.) 
»BC=2BD=2x3=6cm. (Second req.) 


Example El Choose the correct answer from those given : 


1 In AARC sif AB=AC › AD is a median » m (Z BAC) = 100° 
s then m (4 BAD) = ~ 


(a) 100* (b) 50* (c) 90° (d) 40° 
2 In A XYZ sif XY = XZ › XD bisects Z YXZ » then A XYD is 
(a) acute-angled. (b) right-angled. 
(c) obtusc-angled . (d) isosceles. 
3 Tn ALMN » NM = NL ;D ELM where ND L LM + if LM = 10 em. » 
then LD= ано сш. 
(a) 20 (b) 10 (5 (4) 25 
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Lesson Five 


4 АВС isa triangle in which AB = AC , AX is a median > if BX = 5 cm. 
>m (Z ВАХ) = 30° then the perimeter of A ABC = сш. 
(a) 10 (b) 15 (с) 25 (d) 30 


Solution  (b)Thereason:*: AB = АС » AD is a median in А ABC 
2 m (2 BAD) =m (Z CAD) ai 
^ та (2 BAD) = 1% = 50° Р 

2 (Б) The reason : `` XY = XZ » XD bisects / YXZ 


x 
XD LYZ 
-. A XYD is right-angled. Z D Y 


3 (c) The reason : + NM = NL: ND.LLM 


i 
7. Dis the midpoint of TLM Ф 
“ LD= E z5on. 2% 


4 (а) The reason : * АВ = АС, AX is a median N 
2 AX bisects Z ВАС 
- m(Z BAC) = 2 т (4. ВАХ) 


м 
=2 х 30° = 60° 
+; А АВС is isosceles +m (Z ВАС) = 
-. A ABC is equilateral 
~ BCz2BX-10 cm. 


Sem. 


-. The perimeter of A ABC 23 х є, = 30 сш. 


ш, 


In the opposite figure : 
ABDC is a quadrilateral in which : 


D 
АВ =АС,Вр=Ср,АРр 1 BC; 
АР ПВС = [E] «m (A BAD) = 30°, 
Yy y Е D 


m (Z BDC) = 80° and BE = 4 cm. р 
Complete the following : Na 
(fm (£ АС) =. | @ т ВОВ = —— # 

(3jm(z ACB)- 5 (4)BC =. em. 

[DAG = ей. (6)AE = —— сш. 
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Unit 4 
| Axis of symmetry of a line segment 


—Definition 
The straight line perpendicular to a line segment at its middle is 
called the axis of symmetry for that linc segment » in bricf it 
is known as the axis of a linc segment. 


In the opposite figure : 

If the straight line L | AB and C € the straight 
line L where C is the midpoint of АВ, then 

the straight line L is called the axis of AB 


[ Proper | 


Any point on the axis of symmetry of a line segment is at equal distances from its 
terminals (end points). 


In the opposite figure = 

If the straight line L is the axis of AB > 
РЕ!. ‚ЕСТ, апа FEL then 
DA=DB › ВА = BB and FA = FB 


Lis the axis of AB = 


The converse of the previous property is true : 


i.e. If a point is at equal distances from the two terminals of a line 
segment » then this point lies on the axis of this line segment. т 


1n the opposite figure : 

Tf C is a point such 

that CA = CB › then 

the point C lies on the axis of AB 


= 
a 
> 


Example ЕҢ I the opposite figure : 
The straight line L is the axis of AB 
If the points C » D and E belong to the straight line T. 
LN AB = {М} where AC = 13 ст. › 
DB =7 ст. , АЕ = 5 ст. апі МВ = 4 ст. 
Find the length of each of : СВ » DA ‚ EB and MA 


f m 
N 
AR 


Solution 
Given 


АЛЕ. 


Proof 


Example Kl A ABC is an isosceles triangle where АВ = AC 5 BX bisects Z ABC 


Solution 


Given 


RTP. 


Proof 


Lesson Five 


The straight linc L is thc axis of AB; C D and E belong to the straight 
пет. ‚Г. ПАВ =4М} 

АС = 13 cm. ‚ОВ = 7 cm. AE = 5 ст. and MB = 4 ст. 

The lengths of : СВ ‚РА ; EB and MA 

+: С D and E belong to L (the axis of AB) 

<. СВ = СА = 13 ст. РА = DB = 7 cm. ; 

ЕВ = БА = 5 сш. 3 МА = МВ -4cm. (The req.) 


and intersects AC at X » CY bisects Z ACB and intersects AB at Y 
| If BX N CY = {M} › prove that: AM 1 BC 


| AB 2 AC 5 BX bisects Z ABC and 
CY Ыѕосѕ Z ACB 


АМ LBC 


s AB=AC т (Z ABC) = m (7 ACR) (1) 
+ BX bisects Z ABC. ~. m (7 MBC) = } т(/ АВС) (2) 
Similarly 


v СУ bisects ZACB ~. m(4 MCB) = 4 m(Z ACB) (3) 
From (1) » (2) and (3) › we deduce that : 

m(4 МВС) = m (Z MCB) ^ МВ = МС 

i.e. M is at equal distances from B and C 

-. M € the axis of BC (4) 
» 7 AB = AC i.e. A is at equal distances from В and С 


г. A Ethe axis of BC (5) 


From (4) and (5) : г. AM is the axis of BC МАМ [ВС (QED) 


Unit 4 


2 In the opposite figure : » 
ВО ПАС = {М} 5 AB - AD and BC = DC с " 


Prove that :M is the midpoint of BD x 


| Axis of symmetry of the isosceles triangle 


f 
The isosceles triangle has one axis of symmetry. 


| It is the straight line drawn from the vertex angle perpendicular to its base. 


For example: 
n ABC is an isosceles triangle where 
AB - AC and AD 1 BC > then 
‘AD is called the axis of symmetry 
of the isosceles triangle ABC 


Orne equilateral triangle has three axes of symmetry » they are the three perpendiculars 
drawn from its vertices to the opposite sides. 


In the opposite figure : 
The straight lines Т. ғ Г. and Т., are the axes of 
symmetry of the equilateral triangle ABC 


` @ The scalene triangle has no axes of symmetry. — 


Inequality 


Lessons of the unit : 
1 Inequality. 


2. Comparing the measures of angles in a triangle. 
3. Comparing the lengths of sides in a triangle. 
4. 


Triangle inequality. 


Unit Objectives : By the end of this unit, student should be able to 
triangle when the two opposite 


recognize the concept of 
inequality. 

recognize the axioms of the 
inequality relation, 

. compare between the measures 
of angles in the triangle, 

. deduce the relation between 
the measures of two anglesina 


re not 


sides to these anol 
equal in length. 
e lengths in the 


f two si 
opposi 


tothesesi 


he relation between the 
riangle 


Use 
your smart phone or 
tablet to scan tha 
QR code ond enjoy 
watching videos /—==) 


re not equal in 


ози! 


recognize the triangle inequality, 


theoxioms ofthe inequality 
tion and the triangle 


inequality in solving problems in 
geometry. 


Inequality 


|| The concept of inequality 


* Through our study of the sets of numbers » we had shown the relation of incquality that 
is used [or comparing two different numbers » we expressed that by using one af the two 
signs > that is read —> « is greater than » (or) < that is read —» « is smaller than » 
* Since the lengths of line segments and measures of angles are numbers » then we can usc 
the relation of inequality to compare between the lengths of two linc segments 
or between the measures of rwo angles 
For example: А 
+*шААВС: 


АВ<АС 


ТАС = 5 ст. and AB = 3 cm. s then we deduce that : E B 
The length of AC is greater than the length of AB › then we write AC > AB 


or the length of AB is smaller than the length of AC «then we write AB < AC 


* Similarly in the figure DEFL : 
If m (Z D) = 140? and m (Z F) = 75" » then we deduce that : L (4 F)« n (2 D) 


/ 


m (Z D) is greater than m (Z F) > / 


then we write: m (4 D) > m (4 F) 


or m (Z Г) is smaller than m (Z D) / 


s then we write : m (Z F) < m (Z D) F É 


In the following › you will bc given the axioms of inequality relation that you studied before. 
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Lesson One 


Axioms of inequality relation 
Far any four numbers a sb >and ё: — — — — — 


[1)Ifa» b «thenas c» bsc (2) Tfa>b ,thena-c» b-c | 
[3]Ifa» bsc» 0 »thenac»bc (4)Tfa>bsb>c »thena>c 


[5)ifa»b;c»dthenas c» bad 


Example Ell In the opposite figure : 
1f B and C belong to AD such that АВ > CD 


> prove that : AC > BD А B C D 
Solution 


Given | B and C belong to AD and AB » CD 

RTP, | AC>BD 

Proof | сё AB» CD (given) and adding BC to both sides 
- AB 4 BC» CD + BC 


- AC» BD (QED) 


Example El In the opposite figure : 
If m (Z ADB) > ш (Z ABD) and 
m (Z CBD) < m (/ CDR) 


» prove that : m (Z ADC) > m (Z ABC) 
Solution 


Given | m (4 ADB) > т (/ ARD) and m (4. СВО) em(Z CDB) ^ 

АТР, | m(Z ADC) >m (Z ABC) 

Proof | *: m(Z CBD) «m (Z CDB) (given) 

^ m (2 CDB)» m (Z CBD) a) 
>: m (4 ADB) >m (/ ABD) (given) Q 
Adding (1) and (2) : 

^ m (Z CDB) +m (Z АБВ) > m (Z CBD) + m(Z ABD) 


<. m(Z АБС) > m (Z ABC) (QED) 
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Unit 5 


Example In the opposite figure : А 
Tf m (4 АВС) > m (Z ACB) 
and BD = DC 
> prove that : m (Z ABD) > т (Z ACD) 
Solution ш ы 
Given | m(Z ABC) » m (Z ACB) and BD - DC 
АЛ.Р. | m(Z ABD)» m(Z ACD) 
Proof | > DB=DC <. m (Z DBC) = m(Z DCB) (1) 
> m ( ABC) > м (Z АСВ) (given) (2) 
Subtracting (1) from (2) : 
< (2 ABC)-m(Z DBC) >m (4 АСВ) -m (2 DCB) 
^ m(Z ABD) > m (/ ACD) (Q.E.D.) 
Aj Remember that 
‘The measure of any exterior angle of a triangle is greater than the measure of any 
interior angle of the triangle except its adjacent angle. 
In the opposite figure : p А 
ABCD is а parallelogram and E C CB 
Prove that : ¥ 5 
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m (Z АВЕ) > т (Z ACD) 


From your study of the previous unit » you learnt that if two sides of a triangle are 
congruent › then the opposite angles to these sides are equal in measure. 

In the following › you shall study the relation between the measures of two angles of 
а triangle when the two opposite sides to these angles are not equal in length. 


em 


In a triangle » if two sides have unequal lengths » then the longer is opposite to the angle 
of the greater measure. 


Given | ABC is a triangle in which AB > AC 
RIP. | m(Z АСВ) > m(Z ABC) 
Construction | ‘lake D € AB such that AD = AC aa 
Proof | In AACD : ' ы 
ЈАР= АС ~. т(4 Арс) = т (4 ACD) 
- 2 ADC is an exterior angle of А ОВС 
г. m (Z АРС) > m (Z B) 
From (1) and (2) : 
^ m (Z ACD) > m (Z B) 
277 m (2 АСВ) > ш (2 ACD) 
- m(Z АСВ) >m (2 ABC) 


) Remember The measure of the exterior a 


gle is greater than the measure of any interior angle of the triangle 
except its adjacent angie 
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Unit 5 
| Remark. А 


The greatest angle in measure of the triangle is opposite to the longest side of the triangle 
and its measure is grealer than 60? and the smallest angle in measure of the triangle is 
opposite to the shortest side of the triangle 

and its mcasurc is less than 60° € 


те шп AABC: ITAB- BC» AC; | 
thenm(Z C)» m(Z A)» m(Z B) | 
эт (Z C)» 60° and m (7 B) < 60° 


Example [1| ABCD is a quadrilateral in which АВ = 5 cm. › BC = 2 сш. › CD =3 cm. 
and DA = 4 cm. 


Prove that : m (Z DCB) > m (4 DAB) 


Solution 
Given | AB = 5cm. › BC = 2 сш. › CD = З сш. and DA = 4 cm. D 
RTP, |m(ZDCB)»m(Z DAB) A " 
Construction | Draw AC 

Proof | In AACD : г AD=4 сш. and CD = 3 cm. B 
+ ADS CD - m(Z ACD)» m (/ CAD) (1) 
In А ABC: - AB=5 cm. and CB = 2 cm. 
7 AB>CB «<. m(Z АСВ) > т (Z CAB) (2) 
Adding (1) and (2) : ~. m (4 ACD) + (2 АСВ) > т (4 CAD) + т (/ CAB) 
2 m (Z DCB) >m (Z DAB) (QED) 


1 Choose the correct answer from those given : 
(1)In A XYZ : XZ» XY > then m (2 7) —— m(Z Y) 
(а) > (6) < (c= (@ > 
(2]In ААВС ; AB = сш. ›АС = 10 cm. > then -+ 
(à)m(ZA)»m(ZB) (bm(ZB)»m(ZC) 
()m(ZB)«m(ZC) @m(4B)>m(ZA) 
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Lesson Two 


(3]m A XYZ ,XY =4 0m. YZ = 8 ст. › XZ = бст. › then -:--------- 
()m(ZZ)»»m(ZY) Фш( и) >ш (ИХ) 
()m(ZX)«m(ZY) (4ш(/7)<т(/Ү) 

[4 In A ARC ›АВ =3 cm. ›ВС=5ст. , AC - 4 em. » then the ascending 
order of the measures of the angles of A ABC is -...-------- 
(ИС.ИВ,ДА )^С.›/АЛА›,/В 
(с)^А,/В›,/С (D LB;LA;ZC 


Example ABC is a triangle in which AB > AC and / BAC is bisected by АР 
which intersects BC at D 
Prove that : AABD is an obtusc-angled triangle. 
Solution 
Given ЛВС is a triangle in which AB > AC and AD Ыѕссіѕ Z BAC 
RT.P. ДАВР is an obtuse-angled triangle. ^ 
Proof | ШААВС: 
v АВ>АС -mí(Z1)»m(Z2) 
7 AD bisects Z RAC adi. » 
^m(Zz3)em(Z4) 
лм (2 1)+щ (2 4) >т (4 2) + т (4 3) 
butm (4 1) m (44) = ш (/ 5)" 
because 2 5 is an exterior angle of AADC 
om(Z5)>m(42)+m(23)™ 
^. AABD is an obtuse-angled triangle. (Q.E.D) 
2 In the opposite figure : ^ 
ABC is a triangle in which AB » AC 
>D and Е are the midpoints е p 
of AB and AC respectively. 
Prove that :m (Z AED) > m (Z ADE) С B 


(*) Remember : 


(ж) Remember : 


The measure of an exterior angle of a triangle is equal to Ihe sum of measures of its non 
adjacent interior angles. 

F the measure of an angle in a triangle is greater than the sum of measures of the two other 
angles , then this angle is an obtuse angle. 
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Comparing the lengths of 
sides in a triangle 


From your previous study « you learnt that : if two angles are equal in measure in 
a triangle »then the two opposite sides to these angles arc equal in length. 

Tn the following » you shall study the relation berween the lengths of two sides in 
a triangle when the two opposite angles are not equal in measure. 


In a triangle › if two angles are unequal in measure » then the greater angle in measure is 
opposite to a side greater in length than that opposite to the other angle. 


Given | ABC is a triangle in which m (Z C) > m (Z B) А 
АЛР. АВ>АС 
Proof | `` AB and AC are two line segments. 
2. One of the following cases should be verified : Є n 
@as>ac Barsac  л^лв<лс 
Unless AB > AC „{һеп either AB = AC ur AB < AC 
* ПАВ 2 AC › then m (2 C) =m (Z B) and this contradicts the given 
where m (Z C) > m (Z B) 
* IFAB < AC »thenm (Z C) < m (Z B) according to the previous theorem. 
Again this contradicts the given where m (Z С) > m (Z B) 
г. It should be that AB > AC (Q.E.D) 
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Lesson Three 


Example El In the opposite figure : д 3 |: 
АВС is a triangle in which m (/ ВАС) = 70° ; 
AD // BC and m (2 DAB) = 30° Р 
Prove that : AB > AC C B 
Solution 


Given | AD // BC > m (4 BAC) = 70° and m (Z РАВ) = 30° 
ВЛ.Р. | AB> AC 

Proof | -: AD // BC and AB is a transversal to them. 

д m (Z B) = (Z DAB) = 30° (alternate angles) *? 
^ In A ARC : m (Z C) = 180? — (30° + 70°) = 80° 
-m(ZC)»m(Z B) ^ AB» AC 


| Corollaries 


Tn the right-angled triangle › the hypotenusc is the longest side. 


Tn the opposite figure : 

I A ABC is right-angled at R › then m (Z B)» m (Z A) « 

m (Z B) > m (Z C) because Z B is a right angle and each of 

Z Aand 2 C is acute › so we find that : 

AC > BC and AC > AB (according to the previous theorem). E 
Notice that : + ke 

In the obtuse-angled triangle, the side opposite to the obrusc angle is the longest side in 

the triangle. 


Corollary Ө 


The length of the perpendicular line segment drawn from a point outside a strai ght line to 
this line is shorter than any line segment drawn from this point to the given straight linc. 


In the opposite figure : 

IF C AB and D € AB such that CD L АВ» 
then CB is thc hypotenuse in А CBD 

which is right-angled at D s a 
CA is the hypotenuse in A CDA which is right-angled at D and so ой... 
According 10 corollary [1] > wc find that CB > CD + СА > CD and so on... 
i.e. CD « CB and CD « CA 


(+) Remember : If a straight line intersects two parallel straight lines. then each two alternate angles are equal in 
measure. 


(135) 


unit 5 


—Definition 


‘The distance between any point and a given straight line is the length of the perpendicular line 
segment drawn from this point to the given line. 


In the previous figure : 
The distance between the point C and the straight line АВ is the length of ср 
Example Ё In the opposite figure : A 
ABCD is a quadrilateral X » Y and Е Y x 


are the midpoints of AB » AD and BC 
respectively and m (Z BDC) = 90° 
Provethat: РЕ > XY Е 


Solution s: 
| == ЕВЕ = 
Given X is the midpoint of AB ; Y is the midpoint of AD › E is the midpoint of BC 


and m (4 BDC) = 90° 
КТР, DE>XY 
Proof In A ABD: +» X is the midpoint of AB and Y is the midpoint of AD 


« XY 2 d. sp") а) 
Он m (2 BDC) = 90° and В is the midpoint of ВС 

^ DE- 4 BC Q) 
› *. BC is the hypotenuse of A BDC ^ BC» BD 

E RC» tap (3) 
From (1) › (2) and (3): -. DE > XY QED) 


ha In the opposite figure : 


ABC is a triangle in which AC > AB » 
ВМ biscets Z ABC and CM bisects Z ACB dia 
Prove that : MC > MB с В 


(=) Remember : The line segment joining the midpoints of two sides in a triangle is parallel to the third side and its 
length equals half the length of this side. 
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We know that the shortest distance between two points 
is the length of the line segment joining them. f Ss 

For example: / ы 
In the opposite figure : __ / 
The shortest distance between À and B is the length of AB КЕ 
So » for any point CÉ AB s then AB < AC + CB A 


Generally 


In any triangle › the sum of the lengths of any two sides is greater than the length of the 
| third side. 


i.e. In any triangle such as A ABC 

swe get: AB+ BC» AC 
›ВС+СА>АВ 
»CA+AB>CB 


Corollary 


The length of any side in a triangle is greater than the difference 
between the lengths of the other two sides and less than their sum. 


[e] 


And you can prove that as follows : 


A 
In the opposite figure ABC is a triangle and from the triangle inequality : " 
AC+AB>BC 

2° AB+BC>AC е. BC > AC- AB 

From (1) and (2) swe deduce that :| AC-AB<BC<AC+AB| В = € 
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Unit 5 
1 Remark 


To check the possibility that three lengths can he side lengths of a triangle : do as 
follows : 


Compare the greatest length with the sum of the other two lengths : 


* If the greatest length is greater than or equal to the sum of the other two lengths + you 
deduce that the three given lengths couldn’t be lengths of the three sides of a triangle, 
(i.e. No triangle could be drawn with these side lengths). 


* If thc greatest length is less than the sum of the other two lengths » you deduce that 
the three given lengths could be lengths of the three sides of a triangle. 


| (i.e. A triangle could be drawn with these side lengths). 


Example [1| Is it possible to draw a triangle whose side lengths are as follows 
(giving reason) : 


1 5cm. «7 cm. ; 12cm. 2 4cm. бет. › 11 cm. 


3 14 сш. 39cm. ‚7 cm. 4 8 сш. › 18cm. › 8 ст. 


Solution 1 «547-212 

7. It is not possible to draw a triangle of side lengths 5 cm. ; 7 cm. and 12 cm. 
2 -4-6«11 

7. Iis not possible to draw a triangle of side lengths 4 ст. «6 cm. and 11 em. 


377947214 
~. It is possible to draw a triangle of side lengths 14 cm. »9 cm. and 7 ст. 


4 78-8«18 
^. It is not possible to draw a triangle of side lengths 8 cm. » 18 cm. and 8 em. 


Example EJ Find the interval to which the length of the third side of each of the 
following triangles belongs if the lengths of the other two sides are : 


1 4cm. 53cm. | 2 4.5 сш. › 7.5 cm. 


3 245 сш. ‚2\5 ст. | 


Lesson Four 


Solution *- The length of any side in a triangle is greater than the difference 
between the lengths of the other two sides and less than their sum : and 


let the length of the third side be { ст. «then 
1 4-3<Ё<4+3 siale? Є]: o 


w 


75-45«0«15445 n3«l«1 лЇЄ]з,1[ 


з 205-205 <<2105 205. 0«tea s. -te]osads| 


Example Е In the opposite figure : Wem 
ABCD is a quadrilateral whose diagonals intersect at B 
Prove that : AC + BD > BC + AD f 
Solution 
A B 


Given ABCD is a quadrilateral whose diagonals intersect at E 


RTP. | AC+BD>BC+AD 


Proof In А ЕВС: ЕС + ВВ > RC (triangle inequality) (D 
In A EAD : БА + ED > AD (triangle inequality) (2) 
Adding (1) and (2) : 7. EC + ВА + ЕВ + ED» RC - AD 

| ov EC+KA=AC.FR+ED=BD ».AC+BD>BC+AD (QED. 


El Put (у) in the space in front of each group of the following lengths 
which can be side lengths of a triangle : 
2 ст. +3 ст. › 4 ет. ( )  2)3em.: бст. ›2 ст. C) 
3)10cm.»3cm.»7cm. ( ) | 4) 12 ет. ›5 ст. 37.56m. ( ) 


Find the interval to which the length of the third side of each of the 
following ngles belongs if the lengths of the other two sides are : 


(баш. »5 cm. (2)7.5 ст. › 7.5 ст. 
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Real Numbers 


Exercises of the unit : 
1. The cube root of a rational number. 


2. The set of irrational numbers @ Hes oe um 
test oneach h 
3. The set of real numbers R lesson — / fans / 
- Ordering numbers in R — 


4. Intervals. 

5. Operations on the real numbers. 
6. Operations on the square roots. 
7. The two conjugate numbers. 

8. Operations on the cube roots. 

9. Applications on the real numbers. 


10. Solving equations and inequalities of the first degree in one variable inR 


? The cube root of a rational number 


Exercise 


® Remember Understand SApply e Problem Solving ( 


Interactive test 


[7] cis +8 —— [8] cafa [ea = — 
N27 Bor = orin (ag Ec EES - ......... 


= з 


И Choose the correct answer from those given : 


DEP CS =... 


(а)2 (b)-2 (с)4 (d)-4 


Un 


и: 1 @Remember  Undersisnd ФАР ee Problem Solving 


[amas 40125 = 


à 
(a) 10 ‚ (b)zero (95 (д £5 
© sca? «coy =. 
(3-4 (b) 8 (с) 4 (d) zero 
о ta) Car тойо x [-0.008 = —— 
а) 1. (b) 10 (02 (0-2 
° [s E727 + 124 + Yous = eM 
(a)1 (b) zero (9-1 Фи 
о [8 If 425 = Му »theny = 
(а) 5 ®-5 (с) 125 (4у-125 
о [7] X? = 64 s then fx = 
(a) 4 (b)-4 (c)2 (9-2 
s ИХ? =27 > then X? =. 
(а) 3 (b) 6 (с)9 (9) 81 
l is ufa үт 
(a) X? (b) x? (ox (d) x^ 
o sure y then X=. 
(a)1 (53 (c) 9 (d)27 
Ө rina the value of X in each of the following : 
mmis ra x--1 is ca fx -- qa 
(a) x -32-1 sjfnx?--8 [8 Fl x? - 64 
[7x4 5232 [8/2 X? 2 54 s lx3--200 


[8 


Ехегсїзе Опе >? 
Find the S.S. of each of the following equations in Q : 
о 


Са х3 +27-0 


[21008 X?4728 | [3]12х3-5=Х3+3 


"E (X+ 3) = 343 [SIQX«1y-1-20 (8236 X-2) 410-18 


Find cach of the following : 


yee | cms EJ 


a А cube of volume 27 cm? Find : 


| 1| The area of one face. 2 ‘The total area. «9 em?. ,Sdem?, » 
a Ш Find the inner edge length of a cube vessel with capacity of one litre. « 10 cm. » 


a 2 Find the diameter length of a sphere whose volume is 1912 Л cube unit. « E length unit » 


Find the length of the diameter of a sphere whose volume is 113.04 cm? (23.14) «бст.» 
$ 


© For excellent pupils 
. 


Ф Find the S.S. of each of the following equations in Q : 
[T (© +6) = 1000 E Q-14y = 169 


в Nec = 5 


QD ie: [Ac 19 =3 › Gnd the value of Vx аф 
o 


TAS Ai -oW oka, рей ^ 9 | 


o 
Dus 
9 
® 
x 
ш 


Ф Remember ФӘ Understand © Аршу «ә Problem Solving 


Interactive test 
E 1n each of the following › show which of them is a rational number 
* 
and which of them is an irrational number : 
m-s (2 a 312.06 3123 x10? 


(5 -136 a) 136 7){7 8|zero 
[9 )|—5| [toi 3 а 11 z aa [3 
[уз 
yo 


15 


mey” 


юз 


a 245 38 {ө «416 ай [а-и 


А Find an approximated value for each of the fullowing numbers : 
© 


[1 УИ “to the nearest hundredth”. 
3 
іа Y7 “to the nearest tenth". 


zd x x 
з V-9 “to the nearest tenti 


Find two consecutive integers for each of the following numbers to be included 
5 
between them : 


mys г {12 a) fio (a {—20 


“10 | 


охе 2 <х+1 


[214 X« 480« X1 


Exercise 


If Xis an integer › find the value of X in each of the following cases : 
e 


«I» «B» 
зх 5 <х+1 «1» | (xe 450 <х+1 aie 
51x « *[-100 « x «1 «-5» (8 x«|-435| «x41 «55 


Find an approximated value for each of the following numbers ; then check your 


answer using the calculator ; 


(1) {20 my ЕЗ 


[а] 9-1 


Su] 


Choose the correct answer from the given ones 


1] The irrational number in the following numbers is ------ 


Xs 


ex 


off 


«o2 


\2|IFx E » y 22 > then which of the following does not represent a rational number ? 


(a) Х2+у (Xy? 


о XE 


(yx у 


[3 LU The irrational number located between 2 and 3 is 


(c) 2.5 


«ху 


(3 


[а | (LQ The irrational number located between —2 and —1 15. 


(a)-3 (b)- id 
(a) 2.99 (b) 3.71 (c)3 


= Р 3 В 
8 LL! The nearest integer to 425 is --- 


(a) a natural number. 


(c) a rational number. 


(с) үз 


(а) 5 [ШЕ (c) 2 
[7.Ifn€Z, »п< {26 <п+ 1 o then n= oere 
(а) 25 (b) 5 (с) –5 


«»y2 
(d)-32 


(d) 12.5 


(d) 24 


|8| The side length of a square whose area is 6 cm? is +- 
(b) an integer. 


(d) an irrational number. 


{Йй 1 © Remember ®ünderstand OApsiy s+ Problem Solving 


© [21| (Tl The area of a square whose side length is {з cm. is «——— cm? 
OESE - (9 (03 (d)6 
о па The square whose area is 10 cm? its side length is +- cm. 


(a) 5 (b)-5 (fio (9) 110. 
b "Wl The S.S. of the equation : (x 4/5 ) (x +13 )=0 in Q is 


eis 64-13] ©{- 15:3}  @{Үз›-Үз} 


E Find the value of X in each of the following cases and determine whether 
o S 
Xe€QorxcqQ: 


m5 x?-«10 «x 2» 21 4 x?-9 «#3» 
300 х3 = 125 «5» [а3х?=27 «үз» 
[510.1 X?=10 «#10» [6 0.001 X? -—8 «20» 
[2]C2 (X - 1) 24 А 8)(Х—5) =1 ies 


Find in @ the S.S. of each of the following equations : 
о 


2.42.25 LA M f 3 4. 
1X =%5 4х = 2 3 125 X^-7220 
9l xi.2-66 (8X? 4 5) (x? — 3) 2 zero iere) (x° - 6) = zero 
E Prove that : 


1 | ¥2 is included between 1.4 and 1.5 
{2 {ив included between 3.31 and 3.32 
Е 4 2 is included between 1.2 and 1.3 
[а EJ [IS is included between 2.4 and 2.5 
гв] [717 is included between — 2.6 and ~ 2.5 


6 {з + 1 is included between 2.7 and 2.8 


[ 12) 


Exercise Two > 
Determine the point that represents each of the following numbers on the number line : 
е 


т) үз 2-и (о [3) ү5 +1 81 2245 


Ш C Draw the number line and label point А which represents 4/ 2. 
е 

* Label point В which represents 1 +2 

* Label point C which represents 1 z 


Calculate the side length and the diagonal length of a square whose area equals 10 cm? 
—-e- m 
«Кост. » V20 em.» 
IE Life Application | 
-e ji 
А tree is 3 metres long. Из upper part was broken because of 


* the wind and it made an angle with the surface of the ground. 
1f the length of the left part of the tree is 1 metre » 


find the distance between the base of the trec and the point 
of touching of its top with the ground. «ҮЗ metres » 


^) For excellent pupils 


[E] without using the calculator > prove шаг 3 +{2% included between 3 and 4 
EJ 


Free part 
Notebook / 


* Accumulative tests. 
* Monthly tests. 
* Important questions. 


* Final revision. [UJ]CL-MOASSCR 


* Final examinations. Your Way to Success 


[13 


Exercise 


CA Complete the following table by placing (v) in the suitable place as 


shown in the first case : 


“The number | Natural Integer Rational 


2 Apply «ә Problem Solving 


——g 
Irrational Real 


L From the school book - 


3 > The set of real numbers R 
$  andordering numbers in R 


ERU cm, 
Interactive test 


5 x v Y 


x 


м 


а Put the suitable sign (> 9 < or =): 
ШЗ 2 2 са ———26 
En YH RE vee 2 сиз 4571 
Ег: HE РРА 1-42 


| 18 


Exercise Three ә 


ü Choose the correct answer from those given : 


© (RS aas 
@MQUG ez UZ OR UR (NUT. 
n BANG =.......... 
ag ый OR (o 
® [QUQ = 
(22 (b) (сәф (d) 
е am nme 
(а) B (b) ()R, «в. 
° 5)R, ШШ згө - 
()R (ё OR, wR 
. в|й-@= КЕЕ 
(a) ъ@ OQ @ {0} 
* [|й-@= 
wÀ b) R (09 @ {0} 
о [в)® 11713051] 2 + 
(а) {0 51} (b) {1} (©) 10] (92 
e [e [X:X€ X, X«0] 2 
(a), к (c) IE" «Е 


Ф 110 If X is a negative real number » then which of the following numbers is positive ? 
(a) х? (b) x? (02x ox 

© T)The 5.5. of the equation : X? + 1 =Oin R is -= 

(a) {-1} (5115-1) (с 41} (@@ 


өзөн (2 — 30) (where Л is the ratio between the circumference 


T 
a 
ы 


of the circle and its diameter length) 

[ORE ф)< (с)> @s 

o 1з 1 and —— are two real numbers included between 0 and 1 s then a = +... 
5 


(3-2 (b1 (os (d)2 


Unit 1 ө Remember Understand © Арду d Problem Solving 


B Arrange the following numbers ascendingly : 
ys ›-үз > 115 ›{5 » -V7 and -4u 
zug {27 , -V35 › {20 » 0.6 and -1 

Arrange the following numbers descendingly : 

mg 462 » 8 » -150 апа 170 

46 ›9»— 410 3-17 > – {50 and {101 


[Г] Write three positive irrational numbers less than 2 
o 


Write three negative irrational numbers greater than -{6 
Ç 


Write four irrational numbers included between 15 and 17 
© 


CE Prove that[3 is between 1.7 and 1.8 » then represent {з 512 and 1.8 on the number line. 
9 


Solve the following equations to the nearest hundredth given X € В; 


o 
[1 x?- 620 2] 3 х2=24 
[3 ixi-s-o а}-2-+5=21 (X0) 
3 
x 
[s (x29) (53-5) =0 le (2x35) (x? 41) =0 


А 7 Geometric Applications 


LH Find the side length of a square whose area is 5 ст”. Is the side length a rational 
[2] 


number ? «5 сш.» 


[ШЇ Find the edge length of a cube whose volume is 1.728 ста“. Is the edge length 
С 


a rational number ? «É ст.» 


А cube whose total area is 13.5 cm?. Find its edge length. Ts the edge length a rational 
9 


number ? «1.5 ст.» 


[16 | 


Exercise Three Ð 


А square is of side length 6 cm. Find its diagonal length. «ҮТ? ст.» 
е 


А rectangle with dimensions 5 cm. and 7 cm. Find the length of its diagonal. And if its 
€ 


area equals the area of a square ; then find the side length of the square and its diagonal 


length. « [74 ст. 3135 cm. [70 ет.» 
©) 2 
For excellent pupils 


3 
Without using the calculator » prove that : Үз. >{2 


E 


[7] Two real numbers » the sum of their squares is 7 and the greater number is 2 “ 
h 


Find the other number. «үз or - ўз» 


Wonders 


of numbers 


А. "ses 
9, я Choose a number from 1 to 9 » multiply it by 3 


: add 3 to the product » and multiply the result 
by 3 once again "use calculator’ Find the sum 
of the digits of the product. 

The answer is always 9. 


vo deus о сыз) male | 17 


Intervals 


Ф 
un 
S 
Ф 
x< 
w 


© Remember @Understand — O Apply «ә Problem Solving 


Complete the following table : Mone 
е —— M 
Из representati th 
The interval Expression by description method 5 T poca 
number line 
ign [152] [xX:-1sxs2,xcnm) —— ——= 
2101 [1 »3[ 
BE ++. {Х:0<Х<3›хЄ к} 
[а] сн. | соот M п 
[5 1- бү I] ————————Ó 
Ш SS 
[2] е ARRAS TE |менен = 
8] [-2 se| 
Я Choose the correct answer from the given ones : 
$ ПЕ 
WR ПЕ (EUR (Ge Wang 
[g E, mee 
(a) 10 5 of, (b) J- 5 Of (c) [0 >f (d) J+% 50] 
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| Exercise Four ә 


е ВВ 2. 
(a) ]0 s eT (b) = 5 0[ (©) [0 ›=[ (4) ]- = 0] 
* 4|The сї of non-negative real numbers = --------- 
@)]0,=[ (0) |= 01 ©[0,=[ (@ 1-5 »0] 
* |5|Тһе set of non-positive real numbers = —...... 
(a) [0 › == (b) |-> 20 (©) [0 ›=[ (à) ]- »0] 
E Complete each of the following using one of the symbols Є or É: 
oa [355] А E | 
10:6 [-1>4[ BEDS ess [2 eof 
8 Eno... ]3s«[ ШШ ҮЛ Jo Af 
{ [11310 5.......... R, Cip E 255] 
(815... ] ds „үз [ па - 125 — ] {25 25] 
Bux=[2 »S[ and ¥=[-1 9 3[ s find using the number line : 
| wxuy gxnv [£x-Y 
[svy-x | BIR [Т 
Внх= |- = »3] and Y = [-4 sof » find using the number line : 
WxUY leixnv 3)X-Y 
[3)Y-x EX | BY 


L3 EX - [-1 5 4] s Y=[3 sof and Z={3 » 4} find the following using the numher linc : 
(хуу [(2xnv [s]X-Y | (aJx-z 
BIYNZ (s)!Y-X 2)х 


> 


[8]Y 


Ed Fina using the number line : 


4)-1,4]N [255] | 21,4 ,5] [8)]-2,3]ngo»1[ 
а] ]-2 3] 0» | 5[2›6]-[-1›з[ | [в}[-1›з[—[2›6] 
7\[-3 »0[U Jo 52] 811-3 0] n ]o ›2] [8] [1 32] - [-2 4] 
бо [2,4] [12] | B3[-1,4]üISs7[ | Gma[-155]-]-1»3[ 


Unit 1 © Remember @Undersiand OAzpily $ Problem Solving 


E] Find using the number line : 
9 


1-1 LUE 41 ZR 1-2:3t 
Bee ›з]п{-4›=[ BIETET 
sr-es3]- E-1 sot See s-3]-L-3 91] 
[zj s2]- ]- 50] в ]-= за of 


E Complete the following : 
o 


TB 25] U 43 Spa ®\]3,5[){3,5р= 

a 55104355) = ны [4] 8 ›5[П 355] = 
(£[355] - [353] 8 инь (E ]3 :5[-43 55] = 

123 55) - [855] = 8355) - BoS[ See 

9] 3 >51 U (3) = ag[3 55] - [Spa ann 
1]235[П{—2›,3,4}= 12-3 95] U 4-2 93 Ap 2 e 


® Choose the correct answer from the given ones : 
о Eg [-3 4] - [-355] 2 
(0]1-354[ (b) ]-3.4] (91-3 ›5[ @|-3›5[ 


$ (3 XC |-3 »e[ sthen —— 
(a) X«-3 (b X<-3 (с)х>-3 (d) X2-3 
+ [SEX [X: XER, 2<Xs5} sten [354] x 
(c (5 € (Qc ME 
о а {зр ПВ 6] se 
að (b) {3} (с) ]3 »6] (4) 16} 
о 58 29 510}—J8 > 10[ = 
(a) @ (Ы) {8 +10} (с) {9} (d) 5l 


о [E The sum of all real numbers in [- 75 + 75] is ~- 


(а) - 75 (b) 75 (с) 150 (d) zero 


Exercise Four р 


" Complete the following : 
© 


| RO [-33]-- RUF Usa] co (8R- [-1 se e 
[а|® —[-3›,1]= 8 ]-2,5]-В, =... (8) [-252] -iR. 2 —— 
711-352] NZ, = on HNN [-5 .2[ = ——— TZAI ›3[=....... 
10 m, N [0 s5] =- WRN [-3 »2] 2 —— 

^ 

m Choose the correct answer from the given ones : 
$ |1 In the opposite figure : 
If X is a real number › then ХЕ .......... AE m 
(a) bR, (c) kee »- 1] @]-=,-1[ 

© [e НХЕ [-3 +4] > then X? E ......... 
(а) [9 » 16] (b) [0,9] (c) [0 » 16] (à) [-9 50] 

© [3] IF X€[-5 ›4] »then x^€ . 

(а) [0 « 16] (b) [16,25] (c) [0 » 25] (d) [-5 50] 
© TH XE [1 » 16] then -NXE .... 

(a) [1 ›4] (b) [-1 » 4] (о) [-4 »-1] (а) [-4 0] 
© SIEXCR,[255]-X-2]255[sthenX =.......... 

(а)[2,5] (b) [255] (c) [2 ›5[ (d) 2,5] 
9 в IEXC Rs |4,7] 0х = [157] sthenX = 

(a) [1 »3[ (Li »3] (c) [1 »4[ (3) [1 5] 
о FMCE > МП[3 +8[=[3 ›8[ then M = -e 

(а) J3 ›8[ Ы) ]3 ›8] (о [3 »9] (9 [3 27] 

© [в I£]- e skL [-2 55] =[-2 53] „еке. 

(a)-2 (55 (c)3 (d) zero 

o ЭН [-1,ЖП [y 55] 2 [2 ›3] «then X? =... 

(8 OR (99 @-1 
НХПУ= [4,7] » XUY- [3.7] aadX C Y »find: X Y and Y-X 
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Ф 
x 
О 
Ф 
x 
ш 


€ Remember 
Е Find each of the following in the simplest form : 
© 


[1] 3+2 
sjs7 - a 27 


? Operations on the real numbers 


е Understand Ө Apply s> Problem Solving 


m 
МЕРЕН ) 


Interactive test 


| [21245-3\5+45 
s s 2 [sesqs-qs 


ха Find each of the following in the simplest form : 
ms 5245 3 
fe) 247-342 7537 


514242 5+3 2-245 


(2) £243 +5 +136 
х2{2-3{2 +502 +2 
is [3 +20130064543 


В Find the result of each of the following : 


н хВ э`—2{5хз{з5 
9-13 хүз BOLHA 


| 3)2 x342 

E 2437 2073 

8]2433x — + 
3х xis 


mu (5 +12) 
s|-245 (3-15) 


| mHz) 
а 0-43 (-5-43) 
31-3 (8+213) +643 


(22] 


[4] Find (he result of each of the following in the simplest form : 


| aug 2) 
| жт (2-07) 


ie ga s(a-A4s)-2(1 +75) 


Exercise Five p 


Find the result of each of the following operations : 


| 8+1) 62-1) | © (e212) (аз) | аар 


а\(2{з3 +4)? massa) (3-1) (8 (s- {з  -28 
Make the denominator in each of the following an integer : 
= 10 6 m 5 
U- (2) En - — [8]— 
15 {з 342 
n К ines m 15-15 
CT IN И ү2 ONS 
lid Choose the correct answer from those given : 
9 DD 23 «345» 


(a) 56 (543 CHE (a) 543 
9 [@ГД15+7{2—-4+{2 =... 


(a) 15 (b) 1 +742 (14812 @1+6f2 
e (8) DD 243 x {3 =... 

(9-6 ®-2{з (243 @6 
e Гара (295)? =... 

(а) 10 (b) 20 © ays aü 


* [B] The additive inverse of the number —— is --------- 


J2 
w- (52335. ()-342 (9342 


* 6) The additive inverse of the number (р 45) is 


G2 +5 5-2 ^ @ 2-45 @-{?-{з 


* |7|The multiplicative inverse of the number15 dise 


e. 5 Үз 
(9-5 Oo; ©) ae {=з 
| ҮЕ LEN 
$ 18 The multiplicative inverse of the number "e ds e 
2 
(GXEI ©) 342 сүв (d) z 


Unit 1 Remember ®Undersiand ОМУ 8 Problem Solving 


о |sufxetq 2410 » y=12-10 sthen (X+ y = = 


(а)4 (56 (с)8 (@4ү2 
Complete the following : 
е |! The multiplicative neutral in R is ~- and the additive neutral in Ẹ is =- 


* |* LL] The additive inverse of the number 1 -42is HMM 


243 jen 
6 


| 3| The multiplicative inverse of thc number 


а The multiplicative inverse of the number а 


в“ 


о [5 с17+{3=5+(- E 
9 Sitas e ae sten = 
о (үз ipee 

о их =42+1 then x 


sax? = (2443-47 ) (243 +97) ten X= one 


о Ших2-у2=16 › X-y- [2 then x «y 2 

© 111 If the side length of a square is { cm. and its area is 15 em? › then the area of the square 
of side length 2 lcm. is 

© [12 (QQ) Tf a CR and b ER , then а b means the sum of the number a and -+--+ of 


the number b 


па LL]IfÉa€N , bEQandce ER , then a + b +e E 


их=45-2 and y 2 {5 +2 9 find the value of each of the following : 
Я х+у [e] x-y [3] ху 


9 


а)х?_у? 5] х2+2 хучу? 8] х2-2 хучу? 


3 
Шҥх={15 +2 and у=4-—{25 у estimate the value of each of the following : 
е 
[1]Х›у [21Хху 3|X-4y 


Check ihe reasonability of each value using your calculator. 


24 | 


Exercise Five > 


& Geometric Application 


A rectangle is of dimensions (6 +15) cm. and (s -45) cm. 
Б] 
Calculate its perimeter and its arca. 


9 = 
For excellent pupils 


1 
« 24 ст. »31 em?» 


If the multiplicative inverse of the number fa — 1 is 
o 
~ value of a 


s find the numerical 


(Ð if x=2y=42=72 ‚па the value of : X?+2y? 4422 
^ 


if the number y is the additive inverse of X and i (у-Х)=1 EPI pi 
n Prove that : Xy - 252-3 


Wonders 


of numbers -T 


7 1х1 =1 x1 xT = 121 = 
| 9111 x 111 =12321 з 1111 x ИИ = 1224321 


What happens when you multiply 11111 x 11111 ? 


ENS VM - ошо) рал | 25 
€ L j 


|n? 
О А 
5 Operations оп the square roots 
й T 
€ Remember @Understand © Agply «ә Problem Solving Eid 
in tive test 
E Put each of the following in the form afb where a and b arc two integers › b is 
е 
the least possible value : 
тї z 03 {28 (3) 232472 
Га] 2 [1000 sin 6/4 
а Simplify each of the following to the simplest form : 
| 1) 50 +з «72» [2101/2045 «-{5» 
(81342 +үв-{1в «v2» | a) fos 128-18 2 — 


is rn 2418 ev so T4162 «14{2» (s; Yor «50- 4200-42 «612» 
сат +5{18-{300 «152-73» 


Е) Put each of the following in the simplest form : 


marsas} «945» | (2) 132- zT «2» 


| 1 1 а га] 
sigas «e [3 42-5 n «{5» ase eels «zero» 
{12 ч 6 
| fi pa «242» \ [252 Yig-— «5» 
(5) в ү 5] 4€ Е үз 


.26] 


Simplify cach of the following to the simplest form : 


"233 x s*f2 
3) 0445 x 2410 


5] зз 
o В 


«106» 


« 102» 


«343» 


(2) Lu 218 x 34/2 «36» 
DRPERES «l» 
[6] 12. [2 x 5a «72» 


а Simplify each of the following to the simplest form : 


ve ({з- 42) 
E (315-17) (3145+17) 
sire зў-ї® 


2 5ү2(212 12) 
(3-2)? 
а Та +2 (25 3) 


ә] 


B Write each of the following such that the denominator is an integer : 
2 


5үз 443-12 


[4 


LET ~ vs 


(99 (d) +3 
(с)2 (d) 1 
(с) 18 cos 


(3217 4-25 


= af 
{2 3 
@ Choose the correct answer from those given : 
e m а. оона, 
@)3 (OVES 
e [9 E 8-42 = e 
сүв ШЙ 
e p (qe н)... 
wo (5) 10 
о яш (47-45) (47475) = 
(02 (b) 12 
$ Oian 
@){10 РЕТ 


(с) 5 (d) 10 


€ Remember @Understend Е даур ə Problem Solving 


i 2 

(а)1 NES (942 e 
bomi 4m. 

үз № 

@) 1 ®2 ©-2 @4 
è |8]|The multiplicative inverse of the number'| 50 Ag == 

2 -¥2 
(a) = (b) aa (9-512 952 
10 10 
о rx- shen x7! = 
Йй _ 
3 3 

(ay {3 e 5 © : (à) 245 
o mExe(7 +13 and y 2428 +412 » then x = —— 

(2) y iy ()2y (y 
Complete the following : 
© 

1 {30% = vM 2 үз х 16 =з aa 
218 
ist dag =2 x а үз#=Ф{ 


(s 1227-2748 = x үз ›лһеп X= з 
E ays s 0 ‚ {45 ‚ {во › ^ (in the same pattern). 
7 IE x? = 8 then Xin the simplest form = eere 


8 ШНх?=5 shen (x+ {5}? =~ e Of see 


п CO Find the value of each of X + y » X x y in each of the following cases : 

E 

[п|х=з+{5 , у=1-45 «43-2-205» 
E х={з-{2 > у=]з+{2 «2 351» 


(2 x=5-342 › у=5-3ү2 


«10-692 +43—3042» 


ЕЗ 


Exercise Six p 
10 LEM M «56» 
9$. Y» А 
Шҥх=2{з5+{2 , у=2{5-{2 
» find the value of the expression : X? +2 Xy +y? « 80 » 
For excellent pupils 
» 
Ши =6 and a^ —/3 » find the value of : a¥ + Y «243» 
[E Simplify each of the following to the simplest form : а 
m (Fx үер i a 292 Ue)? | 
i По é 8 = (Үз -3 


? The two conjugate numbers 


€ Remember @ Understand Ф Apply «ә Problem Solving 


Exercise 


Write the conjugate number of each of the following numbers : 


1] 5+3 2)5-247 3 {5+ 2 


И Make the denominator of each of the following a rational number : 
. 


Ш [2 1з ERE 
47-42 mi 47-3 
a пх ean y=¥7-15 › find the value of : (x+y)? «28» 
au пау » find the value of : X? y? «16» 


i 5433 > prove that: 2 X - 4/5 
ә 


B шка ={з+ 2 andb=——+ > find the value of : a? — b? in its simplest form. « 4/6 » 
ә 


үз +2 
2 

EB 

B ших =f5-2 and y = Я prove that X and y are conjugate numbers » Шеп 

° Ba 

find the value of :X?-2xy+y* «В» 

30| 


fu I£x eA 5-3 and y = 


» find the value of : X? +2 Xy +y? «20» 


Exercise Seven ә 


Ifxz3 +{5 and у= s prove that X and у are conjugate numbers › then find : 
o 


4 
3445 


[1 Their product. [8] x^4 y? «4528» 
 ҥх=——2—иау=——? — > find the value of: X? - хучу? «14» 
* 45-13 {з +{з 


Xy 
It xz 45 +2 and y 245 2 » find the value of : x; аы. simplest form. «}з» 
Ш = 


Barit adus o ofadihevslusct; 08. "Um 
o 


pa Hs = 


5 - 
E ҥх=2{2-{з andy= 2 
2 кын 48-73 


4y2 
» prove that X and y are conjugate numbers and calculate : ху « s » 
y 5 
Шг1ҥх= NE an nd y 2 ————— 2502 
find the value of each of : 5: x? + y? [8] Xy «3851» 
› then prove that : X? +y? = 38 X y 
 ҥх=- tiya s find the value of : X? 4 y «7» 
© 2493 43 
1 E e NES 
ЕХ= and у is the multiplicative inverse of X 
"s a-2 > 
» find у » then prove that : (X + y)? = 12 «3-2» 
Ш их=13+46 › ху=1 find the value of: X2 — 49 y? «ар. 
о 


к. Я MUN аа Ш 
qu nte NUNT | (Remember вау? =>) 


» prove that X and y are conjugate numbers ; then find the value of : X? y x «16» 


Unit 1 @Remember @Undersiand CAgply Ф Problem Solving 


ш Itx 247 5 and y ex »find the value of : SY in its simplest form. «үт» 
? 
4) LIEX- = Vers rove that : X+-L=22 
es x 
[21] Complete the following : 
о 
порт) (9-09) = 
(2) GQ i£X-3 +42 э then its conjugate is зз and the product of multiplying 


X by its conjugate is =- 


|3] The conjugate number of the number ——— ra a" 


|4 The conjugate number of the number | + T in the simplest form is ===- 
y 


5| [LL] The multiplicative inverse for (з +12 ) in its simplest form is - 


c |IEX 22 +15 and y is the conjugate number of X » then (X — p? moe 


7)f—X—-5 EH s then the value of X in its simplest form is -------- 
5-15 


[а pu -5-2 »then the value of X in its simplest form is 
[8I£ X23 42 > у={3—2 then (Ху aX Hy) = 
a(z) *( В) 


Д In each of the following › if a and b are two integers › find the value of cach of them : 


za 54b «23-3» 


[T 


11 
2{5 +3 


«-1,2» 


Exercise Seven 2 
* 


| 
(©) 3 
For excellent pupils 


. 
B нх- 4+, yaa 
© 


» find in the simplest form : (X + у)? 


«14» 
B tx 5e andy =15-1 »findthevalueof: Xy^l&yx ! «3» 
Jawa 
и®={у-{2 , find the value of +37 «ed. 
y Xy 
| x$y?-y 
| E 1t x £7 +6 and y 24/7 -16 › find the value оғ: eg «zero» 
x X y. 


INS ffi ӨШ ots) palegl | 33 | 


ations on the cube roots 


Exercise 


® Remember @ Understand Ф Apply «ә Problem Solving EX j 
interactive test 
a Put each of the following in the form ab b where a and b arc two integers » b is the 


least possible positive value : 


ШЕП) 2-54 (3124250 
DES EC [8] 331 5110312 
Find thc result of each of the following in its simplest form : 
x 3 
“ 3 ao Ў zm = 
[amas g 12 m ш 
4 2 
— 3 А. Bi xn 
=) En 4 {тю x 6Y/100 шо 2 [i | вшзүф+үүф 


g Find the result of cach of the ams in its simplest form : 
3136-2 mms- 424 ‹: 
з) вү+ү-24 «ўз» 4) [54 +'{1в [250 «zero» 
в. | WYP e 
3:5 fe 1o «fas «тр» [8 Ear a4 - e 138 «-8 3» 
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3 3 
54-52 416 


i Exercise Eight ә 
n (LL) Prove that : 
[1] Na + ie - 2 sa- zero 
2) {за {в s (4 хв )=1 
a Simplify each of the following to the simplest form : 


oar mai smes Ak 5+8] 1+5 6 «> 
(а Улов 24-31 4s. [а] үза еза гаі» 


Simplify each of the following to its simplest form : = 

T Hisa- Vie «зз, 
027+ 127 »[1-i — 
(3) 316 + - 28 4 fsa «Үз» 


47 
саг: m. 


[5542-4 200 + (5X5) m" 
0 Choose the correct answer from those given : 
[1] шза+-2= € 

(a) {52 Q2 (c) 22 «АЕ 
213/64 e 16 = -a 


(a) zero (6) 8 (с) - 8 (+8 
3 
. M 
12 ^4 
(28 (6-2 ()2 (022 
"i 
[4 42 + Y2 Б 
G2 ыз X YII 


Unit 1 Remember @ Understand ФАРМ s Problem Solving 


anys: VETE {жее 9156-32 = — 


Q^ 
(sarxe2 ,›у=-16›®еп( * = — REN баайы 


np TEL 5+1 Й ь= {5-1 »find the value of each of the following : 
о 


(а b? [2] (a + b)? «32,40» 


gus 346 TA S6 › find the value of : (= JI «E» 


©) For excellent pupils 


E] 3 
Ших=2 +1 › у=2-1›ргоуетвш:Х?+у?=2{4+2 


"Make the denominator of 3x a rational number. 
2 


[36 | 


® Understand — O/pply ds Problem Solving E 


® Remember 


Complete the following : 
9 


Interactive test 


[1 I the edge length of a cube is 5 cm. › then its volume = ен ст? 
[2] (CQ) The edge length of a cube is 4 ст. › then its total атеа =з. сш. 
З | The lateral area of a cube whose edge length is fem. is om? 
The cube whose volume is ЁЗ cm? › ils total area = .......... cm? 


The cube whose edge length is 2 fom, › then its volume = «+ cm? 


a A cube whose lateral area is 36 cm? Find : 
© 


[1 | total area. |? |Its volume. « 54 cm? $27 ст?» 


The perimeter of one face of a cube is 12 cm. Find : 
Е 


(1 5 volume. [а Its lateral area. «27 cm! › 36 сш? s 


E The sum of lengths of all edges of а cube is 60 cm. Find : 
о 


[TIes volume. ? Its total arca. « 125 cm? › 150 cm?» 


E Choose the correct answer from those given : 
$9 


1 |The volume of a cube is 1 cm? › then the sum of its edge lengths = ст. 
(a) 1 (6 (с)8 (9) 12 
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Unit 1 ө Remember @Understand — OAggiy d> Problem Solving 


[2] CQ The volume of a cube is 64 cm? » then its lateral area = сз сш? 
(a)4 (58 (c) 64 (d) 96 
3] А cube of ein 27 ст? then its total area = ==- cm? 
(a9 (b) 27 (c) 36 (d)54 
[а П the total area of a cube is 96 cm? , then the arca of one face = -+--+ om? 
(a) 16 (b) 64 (c) 24 (d) 48 
[5 A cube of total area 150 cm? ; then its lateral area = =+ cm? 
(a) 25 (b) 100 (c) 125 (d) 150 
"8 1f the arca of the six faces of a cube = 54 cm? » then its volume = en? 
(2) 54 (b) 44 (c) 72 (d) 27 
|f the volume of a cube = 64 cm? ; then the length of a diagonal of one face = 
(a) 16 Ф) 42 (c) 32 (d) 64 
(© £2 The edge length of a cube whose volume is 242 ст? js сезе em. 
@ 2 2 ©8 @15 
The cuboid 


The dimensions of the basc of a cuboid are 9 cm. and 10 cm. and its height is 5 cm. Find : 


[1 Its volume. |? Its lateral area. {з Its total area. 


«450 ст? » 190 сш? $370 cm?» 


E The dimensions of a cuboid arc^[2 ст. „үз em. and Хв em. Find its volume. «бст?» 
о 


The lateral area of а cuboid is 480 cm? and iis basc is in the shape of a square whose side 
9 
length is 10 cm. Calculate its height. «12cm.» 


ICE] Find the total area of a cuboid whose volume is 720 cm? and its height is 5 cm. 
o 


with a squared-shape base. « 528 cm?» 


LI Which is more in size : 


A cube whose total area is 294 cm? or a cuboid with dimensions тү2 cm. » 542 ст. and 


5 сш. ? 


ЕЗ 


Exercise Nine » 


Ш CE In the opposite figure : 
Ф 


| Arectangular piece of cardboard has a length of 25 cm. aes 


and a width of 15 cm. А square whose side length = 4 cm. 


— Ban — 


was cut from cach of its four corners » then the projected 


parts were folded to form a basin in the shape of a cuboid. 
Find the volume and the total area of that cuboid, «476 cm? 5311 em? » 
Consider Л = 2 if there are not any other values given. 


А circle is of radius length 10.5 cm. Find each of its circumference and its area, 
© 


« 66 cm. 5346.5 cm?» 


The area of a circle is 154 cm? Find its circumference and its diameter length. 
Е 


«44 cm. » 14 ст, » 


[14] LL A circle whose area is 64 7t cm? Find the length of its radius › then find its 
е 


circumference approximating it to the nearest integer. (= 3.14) « 8 cmi. 550 ст. » 


CO № the opposite figure : 
9 


AB is a diameter of the semicircle. If the area of this region is 12.32 cm? (S 


M A 


» find the perimeter of the figure. «144 сш.» 


Ш In the opposite figure : 

o 

These are two concentric circles at M and their radii 
lengths arc 3 cm. and 5 cm. 


Find the area of the shaded part in terms of Л 


« 16 Tt emis 


Ki] £3 m the opposite figure : A 
© 

Y 
find the perimeter of this part. i 


D 
The circle M is inside the square ABCD 
Tf the arca of the shaded part = 103. cm?, " M " 
№ ^ 
C 
5 


«353 


= em.» 


EJ 


Unit 1 © Remember Understand Оле Problem Solving 


The right circular cylinder Consider Л = 2 if there are not any other values given. 


Wa right circular cylinder » the radius length of its base is 14 cm. and its height is 20 cm. 
9 


Find the volume and the total area of the cylinder. « 12320 cm » 2992 em?» 


(LL) Find the lateral area for a right circular cylinder of volume 924 cm? and of a height 6 cm. 


o 
«264 cm? s 
[ГЇ Find the total area of a right circular cylinder of volume 7536 cm?. 
E] 
and its height is 24 cm. (Л = 3.14) «21352 cm?» 


(LL) Which is more in volume : 
е 


^ right circular cylinder with base radius length 7 cm. апа its height = 10 сш. 


or a cube whose edge length is equal to 11 cm. ? 


a Complete the following : 
a 


EJ A right circular cylinder whose base radius length is г cm. and its height = h ст, 


3 


э then its lateral area = cm? and its volume = em, 


tel 


ЈА right circular cylinder with volume 40 Л cm? and its height = 10 cm. s then its base 


radius length = .--------- 


(31A right circular cylinder with volume 500 JU cm? and its base radius length = 5 cm. » 
then its height = зз 


|4 A right circular cylinder with volume 7С r cm? » then its height = «+--+ 


1511 the lateral arca of a right circular cylinder is 2 7t т2 ст? ; then its height = ss 


The circumference of the base of a right circular cylinder is 44 cm. and its height = 25 cm. 


Find its volume. «3850 ст?» 


The lateral area of a right circular cylinder is 52 cm? and the length of the diameter of its 
о 
base is 8 ст. Find its volume. «104 cm!» 


А right circular cylinder of volume 36 Jt cm? and height 4 cm. » the radius length of its 
о 
base equals the edge length of a cube. 
Find : The total area of the cube. « 54 em? » 


[40 | 


Exercise Nine ә 


71] ILLI] Find the height of a right circular cylinder whose height is equal to its base radius 
z 8! y 


length and its volume is 72 7 cm? «2 [9 cm.» 


СПА piece of paper has a shape of a rectangle ABCD in which AB = 10 сш. and BC —44 сш. 
* Tr was folded to form a right circular cylinder such that AB is coincident to DC 
Find the volume of the resulted cylinder. « 1540 сш?» 


ИТЕЛҮ Consider x = 22 if there are not any other values given. 
p b 


Ё CO Find the volume and the surface area of a sphere if the length of its diameter is 4.2 cm. 
с 


« 38.808 cm? 5 55.44 ст? » 


Ё The volume of a sphere is 4188 cm? Find its radius length. (7t —3.141) « IO cm.» 
Е] 


T) CI The volume of a sphere is 562.5 7t ст? 
Find its surface area in terms of 7t « 225 Леш» 


Choose the correct answer from those given : 


* [!|The volume of the sphere = ---------- 
(axe ъ £z (б дг? 

© [B]The sphere whose radius length үз cm. > Из volume = 
@)4л (b) 443 ET: «Эл 

9 із [Lj The volume of the sphere whose diameter length is 6 cm. equals =- em? 
(a) 288 (b) 1270 (c) 36 п (d) 288 7 

9 |4 Ifthe volume of a sphere = z JC cm? , then its radius length = cm. 
@3 9$ ©з Qi 

о [5 Ifthe surface area of a sphere is 9 Л cm? , ћеп its diameter length = +--+ сш. 
(а) 9 (53 (с) 1.5 (6 _ 

о [6 If threc quarters of the volume of a sphere equals 8 Л cm? » then the length of its 
radius equals -------- cm. 
(а) 64 (b)8 (c)4 (d) 2 


© [7]I the radius length of a sphere is r cm. » then which of the following represents the 
ratio between the area of the sphere and its volume? 


@+ e) OF ES 


f 
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Find the radius length of a sphere if iis volume equals the volume of a right circular 


[] 
cylinder whose height is 18 cm. and its base radius length is 4 cm. «бст.» 
Find the volume of a sphere if its radius length equals the radius length of a right circular 
© 


cylinder with volume 7536 cm? and height 24 ст. (Л = 3.14) «41862 ст» 


ILLI A lead cuboid is of dimensions 77 cm. › 24 cm. and 21 сш. It was melted to make 
o 
a sphere. Find the radius length of that sphere. «21 em.» 


(LL) A metallic sphere » with diameter length 6 cm. has got melt and changed into a right 
2 
circular cylinder with base radius length 3 cm. Find its height. «4 em.» 


CA A sphere with volume 36 Л cm? is placed inside a cube. If the sphere touches the six 
faces of the cube » find : 


* | The radius length of the sphere. 


E) The volume of the cube. «3cm. +216 от?» 


A metallic sphere is of radius length 16.8 cm. Tt is melted and it is converted to 8 small 
spheres which are equal in volume. Find the radius length of each small sphere. «8.4 cm. » 


—@| 


g ША right i. cylinder has a height of 20 cm. Find its base radius length if its 


volume equals 4 a of the volume of a sphere with a diameter length of 30 cm. « 10 cm.» 


№’ For excellent pupils 
* 


А cuboid has a square-shaped base whose height = 3 cm. If the sum of lengths of its edges 
о 
is 52 cm. + find its volumc. «75 em! » 


Ш А hollow metal sphere is with internal radius length 2.1 cm. and external radius length 
* 3; 5 cm. Find its mass approximated to the nearest gram taking into consideration that the 
mass of a cubic centimetre of such a metal is 20 gm. «2817 gm.» 


C From the school book 


4 Solving equations and inequalities 
° 25 the first degree in one variable іп R 


Exercise 


© Remember $$ Understand ФАРЫ, s Problem Solving 
Interactive test 


Find the solution set for each of the following equations in R ; then 
1 represent the solution on the number line : 


61 х+5=0 21005х+6=1 3]02х+4=3 
2 х-3=4 5]4Х-1=|-2] sWsx-124 
Мх-1=43 [82 {6 х=|-8| BQ x+243=3 


Choose the correct answer from those given : 


$ 1\The figure represents the solution set of the 
inequality =e inm 
(а) X»-3 (b) Xz-3 (c) X«-3 (d) Х=-3 
* |2 The figure раар represents the solution set of the 
inequality .---.----- ink 7 


(а) -6<Х<6 ()-6=Х<6 (0-6«Xx6 (d-6sXx6 
$ STF XE]3 | эбеп 

(a) Х<3 (b) X53 ©X>3 (d) X=3 

© 4\The S.S. of the inequality : X> 7 in R is зз 

61-7 T ©) [7 ›=[ ор +7 <= 


УВЫ 1 Ф Remember @Understand ОАО — 6% Problem Solving 


о |5|The S.S. of the inequality: -1 < X <5 in Ris ------- 


@&11,5] Wl +5] (с) 1-1,5} (@[-1.5[ 
о [E] CI The S.S. of the inequality: -X> 3 in Жи 
@ {-3} (0) 3 sf 1-3 (à) ]-».—3[ 


B Find the solution set for cach of the following inequalities in IR in the form of 
9 
an interval › then represent the solution on the number line : 


112 Х>6 2]-7х=- 14 3]х+3=5 
[4] Ц] 5-х>3 5)[Ц2Х+5>3 6] Ц]1-5х<6 
TIM 4 х+1=2 8] 013-2х=7 


Find the solution set for each of the following inequalities in R in the form of 
o 


an interval ; then represent the solution on the number line : 


113 <Х+256 12)-5<Х+3<9 (9 E -3s-x«3 
0 1<5-Х=3 s)W-ssxeisyo | 81 5<3-х=3? 
7]-8=3Х+154 8) |--31<2х-1<5 (9)-3<4.x-2 zoro 
йо а=®5*6 ca 


Find the solution set for each of the following inequalities in R in the form of 
о 
an interval ; then represent the solution on the number line : 


1)3Х<2Х+4 2?|7Х-9>4Х [8 Г15Х-3<2Х+9 
4)7 X-1225x-8 5)Х-1<3-Х (6@1-Х>-2Х-3 


Find the solution set for each of the following inequalitics in R їп the form of 
an interval › then represent the solution on the number line : 


1X-32z2X2zX-2 [2]- X« X«4- X 
з Щ4х<5Х+2<4х+3 [4168 х-1<3х-1=х+1 
[8242X23X43«542X в 33-5 cx 1 [XH 


EJ Complete the following : 
О 
[T£ X73 20 ten X- (2) DOS X « 15 5 then X 


[4] LI) f -2 X «3 , then X- 


Exercise Ten ? 


| 78) cy E 4/2 Xx «4 s then x eene 

E] The S.S. of the inequality :4 « 2 X « 8 in R is сс 
L7] The S.S. of the inequality: 5 s — X < 2 in Eis 
[E] The S.S. of the incquality : 2- X <Q in F is --....... 

|([8 If-3« X «3 where XER ,then2 ХЕ] -6 >- [ 


Choose the correct answer from thosc given : 


© [*|The S.S. of the inequality : X+3 < 3 in IR is =e 


(а) J- ,0[ (b) ]-  .0] (c) [0 + of (d) 10 ,=[ 
| © [E] The S.S. of the inequality : 1» X-5»— Lin R is 
| (a) [4 56] (b) ер (с) ]4 56] (d) [4 » 6| =z 


| + 3] x»5:then-X 

| (a)<-9 ф)>»—5 (с)<-5 @>-5 

$ A\lf-2<X<2 ;then2 X+3 belongs to =- 

(а) [-1 57] (b) J-1 95, (©]-1,7[ (9) ]-4,6[ 
* [S] The number 5 belongs to the S.S. of the inequality --------. 

(а) X>5 (b) X«5 ()-Xz-5 @) X25 


ua] Life Application 


[9] А ШІ for carrying goods can carry 2200 kg. as a maximum weight. If we have 60 boxes of 
cans and the weight of one box is 45 kg. » what is the maximum number of boxes can the 

lift carry in one time without carrying any person ? 
| 


/ For excellent pupils 


Prove that^[5 belongs to the 5.5. of the inequality :0«4—2 Х<6іп Ж 


« 48 boxes » 


е 
й 


If |4 »7] is the S.S. of the inequality : a< X — 3 <b » find the valuc of each of a and b «1,45 


Tf [m » m +n] is the S.S. of the inequality : ts <4% ! <1 s find the value of n «2» 


8: 5=2Х+1=7 5 find the smallest value of the expression : X— 


ds Find in R the S.S. of the inequality : 23 Е {3+5 
| I 


О 
> 
- 
» 
2 
ны, 


Relation between Two Variables 


~- Exercises of the unit: 
11. Relation between two variables. | 5сап 
12. Slope of straight line. 


| the QR code ==) 
to solve on interactive [gg | 
13. Real life applications on the slope. testoneach |) 


lesson 


LI From the school book 


ҮҮ, Ф Problem Solving is 


Interactive test 


Complete the following ordered pairs which satisty the relation : у=3Х-1 
Л ) a (2 peere) 60006) 4-33) 


Show which of thc following ordered pairs satisfies the relation : у-4Х=7 
(152) (3 .-5) (- 1,3) 


a Find four ordered pairs satisfying each of the following relations : 
[Т 2Х-у=5 vel x45 


1]4х-у=-1 у=5Х+15 
x 0 1 2 fx -4 | -3 | тү 
с ere | aves: ааа p i | 
|! a-bz4 4 а-3Ь=5 
ms 1 [== а 2 S 
LX pese] p ja | b |с 0 - 
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 ҥу-2х=1›,›йпа: 
© 


[1)уа‹Х=3 2\yatx=-5 

(8) Xaty 21 | 4|Хаїйу=-1 
If (3 5 6) satisfies the relation : y =k X » find the value of k « bs 
Tf (3 + 1) satisfies the relation : у-3 X = a • find the value of a «-8» 
в О Find the value of b » where (— 3 » 2) satisfies the relation: 3 Х+Бу= 1 «5» 
Be за) satisfies the relation : y -2 X = 4 > find the value of a «10» 
Ш Find the value of k » where (К »2 К) satisfies the relation : Х+у = 15 «5» 


[11] LU Find the relation that is represented by the line in each figure below : 
© 


"mE x+y=2 

[a] х+2у=3 1 у-3х=1 
[5 у=-2х 5) у-2Х=-1 
Т 2х=5 в) у+1=0 


° 
intersects the X-axis at the point А and the y-axis at the point В 


»find the area of the triangle ОАВ where О is the origin point. 


48) 


Ш Graph the relation : 2 X +3 y = 6 » if the straight line representing this relation 


« 3 square units » 


Exercise Eleven ə 
| 


ag If the straight linc which represents the relation : 2 X- y = а intersects the X-axis at the 
Є 
point (3 » b) » find a and b «650» 


B Choose the correct answer from those given : 

131 E] Which of the following ordered pairs satisfies the relation : 2 X + у=5? 
(а) (-1 53) (b) (1 »3) (c) (3 ›1) (d) (2 » 2) 

[2] LLI (3 » 2) does not satisfy the relation ~... 


(ay+x=5 (D3y-x-3 (Oy-X27 (d) Х-у=1 

8) The relation : 5 X = 7 y is represented by a straight line passes through the point -+ 
(а) (5 ›7) (b) (0 0) (©) (5,0) (d) (0 +7) 

4|'The point (3 + 5) lies on the straight line which represents the relation _......... 
(a)y=3X-5 (b)2X-y=1 (с) 3 Х+у=1 (d) y=3X-1 

15 If (2 ›- 5) satisfies the relation : 3 X y + c 20 , then c = ee 
(а)! (5-1 (c) 11 (d)-11 

[в CJ TÉ (7 1 5 5) satisfies the relation : 3 X+ k y 27 »thenk = ——- 
(02 (5-2 (с) 1 (d) 10 

7. Which of the following relations is represented by a straight line parallel to the y-axis ? 

rgo (b х=-5 (е) Х=у (@ Х+у=0 


[8] Which of the following relations is represented by a straight line parallel to the X-axis ? 
(а) 2у=6 (6) 2 Х=6 (c) Х=-у (d) X-y=0 
5| Which of the following relations is represented by a straight linc passes through the 
origin point ? 


Эру ®х=-3 (QysX«2 (@у=3х 

10 The relation : 3 X + 8 y = 24 is represented by a straight line intersecting the y-axis 
at the point ----.-.--- 
(90 78) (b) (8 90) (e) @ 3) @G 50) 

[11 The relation :2 X € 7 y 2 14 is represented by a straight line intersecting the X-axis 
at the point -+--+ 
(а) (2 »0) (b) (0 2) (o0 +0) («00,7 
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unit 2 ө Remember @ Understand Apply s» Problem Solving 


(12, The opposite table represents the relation ү х 1 2 | 3 4 | 
between X and y » which of the following | 
| у |-2| 5|-8 и | 
expresses this relation ? 
(а) Х+у=-1 (b X-yz3 (с)3Х+у=1 (дду=-Х-3 


118 LO The opposite table shows the relation 
between X and y » which is ===- 


~R 
A 
=|= 
mmn 
"P 
ERES 
в | ав | 


(ау=Х+4 (b)y=X+1 
(c)y=2X-1 (@у=3х-2 

|14| The relation which expresses the two ordered pairs (2 1) and (4 » 3) together is «+--+ 
@y=4x ()у=2Х-5 (QysX-1 (@у=3х+3 


Two сусп natural numbers » twice the first plus the second equals 12 
© 


Find the different possibilities of the two numbers. 


ED Geometric Application 


The perimeter of a rectangle is 14 cm. What are the different possibilities of the length and 
© the width given that each of them belongs to Z, ? 


CU Essam has 10 bills of L.E. 5 and other bills of 

* L E. 20 Hc bought some goods from a shopping 

centre for L.E. 65 Determine the different 
possibilitics to pay this amount of money. 


Find the relation and graph it. 


(©) [ТЇ The selling price of a computer table is L.F. 100 and its 

^ chair is L.E. 50 If the store sells in one week with L.E. 500 › 
what are the represented expectations to the number of sold 
compuler tables and chairs ? Represent the relation graphically. 


© 5 
© For excellent pupils 


LI 

[ШЇ The perimeter of an isosceles triangle is 19 cm. What arc the different possible lengths 
: 

7 of ils sides given that its sides lengths CZ , ? 


Notice that : The sum of the lengths of any two sides of thc triangle is greater than the 
length of the third side. 


(50; 


€ Remember  Undestsnd © Арду e Problem Solving 
E Classify the slope of the straight line in each of the following figures showing лан 


whether it is (positive — negative — zero — undefined) : 
у, M 


Л у У 
/ MEZ 
X. Е —À ED & ox Ig w к X 
lo D Oo} [a] 
| | 
| 
y" y у! y 
Fig. (1) Fig.(2) Fig. (3) Fig. (4) 
CJ In the opposite figure : И 


| ABC is a triangle. Complete by using one of the following words 

(positive » negative » zero » undefined) 

|1 The slope OF XB D oc 

[а The slope of BC is -+ AC B 
3 The slope of AO is зс a 

|^ The slope of AC ig eee " 


Complete the following : 

(1 | The slope of any horizontal straight line equals 
2 | The slope of any straight linc parallel to y-axis is --- 
3 |The straight line whose slope = zero is parallel to ......... 

АЛҒА > B and C are collinear » then the Slope of AB = the slope of -- 


unit 2 ө Remember @ Understand OApply d Problem Solving 


Find the slope of the straight line passing through the two points in each of the following : 


o 
31A053) » B54) 2|[А(1,2) » B(5»0) 
3]А (332) > B(655) 4 ЩА(,-1) › В(4,-1) 
5)А(1,3) > В(2 3) ВА (5 2) » В(5 4) 
ТА (3-1) › В(3 2) в А(3,-2) > В(4,1) 
8 LIAC 1,3) » В(2›,1) 19 № (4 ›-2) » K(-15-7) 
ЕСЗ.-0 » 00,0) 12 AC6;-9) » В(-1,-1) 


Find the slope of the straight linc Т. іп each of the following graphs : 
© 
u у = у 


[ro 


LH In the opposite figure : 

| LMN is a right-angled triangle at L 
» where m (Z M) 2 45? 

Given that L (3 » 2) and M (7 »2) 

» find the coordinates of М 

and calculate the slope of MN 


CQEA(>-1) > В(10›3)апй C (2 53) » find the slope of each of AB » BC and CA 
. 

Draw the triangle ABC on a square grid » then mention the type of the triangle according 
10 the measures of its angles. 


If the slope of the straight line which passes through the two points (1 » 3) and (3 ; К) 


Т equals 3 ; find the value of k «9» 
If the slope of the straight line which passes through the two points (3 › c) and (5 »— 2) 
T equals — 3 ; find the value of c «4» 
IFA (= 1 s4) >B (X ›2) and the slope of AB equals — 2 
о 
» find the value of X « zero» 


| 52 | 


Exercise Twelve р 
If the straight line which passes through the two points (— 2 › y) and (3 » - 1) 
© 
has a slope — 0.6 » find the value of y «2» 
{F} Find the value of k such that the straight line passing through the two points (3 » 4) 
S 
and (2 ›К) is parallel to X-axis. «4» 


9 Find the value of X such that the straight line which passes through the two points 
Е 
(2 X » 3) and (6 ; 7) is parallel to y-axis. «3» 


m Find the value of y such that the straight line passing through the two points (3 » 6) 
d 
and (— 2 »3 y) is perpendicular to y-axis. «2» 


KE] Are the points (-5 5 11) s (0 »8) and (5 ; 5) collinear ? 
° 


[A Find the slope of cach of AB › BC and AC , where А (2 » 1) , B (3 »2) and C (4 ›5) 
and represent each line graphically. What do you observe ? 


(0 In each of thc following » prove that the points А » B and C are collinear : 
Т 11А (1,1) › B(252) » С(-3,-3) 
ЗА (4-3) › B(-657) » С(5,-4) 
ЗА (-2,12) » B(254) » C(65,-4) 


® In each of the following » prove that the points A » B and C are not collinear : 
1 А (2,0 » BG50) › С(5,—1) 

[2]А (-1›2) » B(351) » C(7 +2) 

21А (0-3) » В(2,2) › ССЗ, 3) 


Г Find the slope of the line АВ » where A (- 1 ›3) and B (2 ›5) 
o 


Is the point C (8, 1) C AB? «2. 

Find the value of y such that the points (4 » 1) :(- 2 » 7) and (3 » y) are collinear. «2» 
о 
E p 

© For excellent pupils 

e 
1] If the straight line which passes through the points (3 + —1) » (X › 1) and (9 > у) 

: 
T has a slope = 2 > find the value of each of X and у «653» 


3 


rcise 


e 


Ex 


Ф Problem Solving P 


Interactive test 


А car moves with uniform velocity such that it covers 180 km. per 3 hours. 


If the car moves for 5 hours » what is the covered distance ? « 300 km. » 


[2] (J An irrigation machine consumes 2.47 litres of diesel to work for 3 hours. If the machine 


works for 10 hours » how many litres of diesel will the machine consume ? «B E litres » 


[Г] The following diagrams show the relation between the covered distance (in m.) and 
the elapsed time (in sec.) of an object. Delermine the position of the object at the starting 
of motion and its position after 6 seconds (when t — 6 scc.) Find the slope of the line in 


each case and state what il represents. 


Exercise Thirteen © 


dinkm, 
à 


ü The opposite graph represents the motion of a car 
, moving with uniform velocity. 
| Determine the velocity of the car. 


от 2 3 Piriou 
« 25 km Лу, » 


Bassem drove his car from the city A to the city В " к pe 

The opposite graph shows the relation between the 
distance d in km. and thc timc t in hours. bi 
Answer the following : = 
[1 What is the uniform velocity of the car of Bassem ? - | ил 
|2 Find the distance between the car and the point 0 - 

alter three hours from the moment of beginning. жю 

я S Ea 


« 75 km/hr. »275 km. » 


The opposite graph represents the motion of a car : 
° |1]Find the velocity of the car within the first | c 
three hours from the beginning » then find the 


velocity within the next two hours. - 
|2 |Find the average velocity of the car within 150 
the total time. 
100 
50 | 
t 
0 1 2 З 4 5 а 
2 


« 413 Кт. 62-5 km /hr.» 50 km/hr, » 


Distance (km) 


ОЦ The opposite figure represents the motion 
of a hicycle measured from a constant point. 
Find the regular yelocity of the bicycle during : 
-1 |The first three hours. 

® |The next four hours. 
Find the total distance covered 
by the bicycle. 


Time (hr) 


« 13] imn. fares 15 km. hr. + 100 km. » 


(55] 


Unit 2 Ф Remember ®Understand OAgply e Problem Solving 


Серан 


CQ The opposite figure shows LE thousands 
© 
the capital change of а company 


during 8 years : - 
1 |Find the slope of each of AB » BC d 
and CD 40 


What is the meaning of each ? 30 


| * |Find the starting capital of the company. 2 


10 
| | Хеш» 


3 4 5 $ 7 8 
«10 +0 3—5 520 thousand pounds » 


o 1 
CA The opposite mcum 
*? figure shows the relation | 
between the height of 

a person (in cm.) 

and his age (in years) : 


175 


|* Tind the slope of each 
of AB ; ВС and CD an 
What is the meaning of 5° 


cach ? 25 


| 
| 
| bo | LLL Age in years 


0 2 4 6 $ ю 12 и 16 18 22 22 
_ 2 Calculate the difference between the height of this person when he was 8 years old and 


his height when he was 30 years old. « så 25 30 550 сш. » 


@ Magdi filled the tank of his car by fuel. The opposite 
Ф figure represents the relation between the time (t) in 
hours and the amount of remained fucl in the tank 
(у) in litres : 

.1 What is the greatest capacity of the tank ? 

© When will the tank become empty ? 

3 What is the amount of remained fuel after 15 hours ? 
4 What is the range of consumption 


of fuel in each hour ? 


отит эш x 


«701, ›30 hr. »35L 92-4 Т.т.» 


| Exercise Thirteen > 
[3] А person read a book. 

+ The opposite graph shows the relation between 
the time (t) in hours and the number of remained. 
pages (y) : 

[1] How many pages are remained in the beginning ? 
[2 | Find the rate of reading pages per hour. 

|S When docs this person finish reading this book ? 


CJ Hazem filled up the 40 L tank of his car. i 
After covering a distance of 120 km. ; the fuel gauge shows ка 
that the rest of fuel is 3 of the tank. / 


S| | 


Draw a diagram to show the relation between the amount 
of fuel in the tank and the covered distance E 
(This relation is linear). 


Calculate the covered distance until the tank totally gets empty. « 480 km, » 


F 
0 Full 


Ш The opposite diagram shows the relation ud 
^ between the covered distance (in km.) and the 
elapsed time (in hr.) for two trains А and В 
between two railway stations. 
Use the diagram to find : 
1 | The distance between the two railway stations. 
2 The elapsed time of each train. 
| 3 The average speed of cach train, 
14 The meaning of the horizontal segment in the 
diagram of train A 


| Time (ae) 


шт 2 
Ат Ат Аш Pm Pm 


« 100 km. s2 hr. 32.5 hr. » 50 km/hr. »40 km/hr. » 


Me Hp oo MET ca Sool, aleg | 57 | 


nm 2 € Remember @ Understand Ору 4 Problem Solving 


@) д 
e For excellent pupils 
. 


During the motion of a bicycle with a uniform velocity in a straight line » the distances 
E 


between the bicycle and a fixed point have been registered after periods measurcd in 


hours from the moment of beginning the motion in the following table : 


r 


| The distance between the bicycle and the fixed point | 125 | 150 175 | 200 


| The passed time in hours 2 | 4 6 | 8 


Graph the relation between the distance between the bicycle and the fixed point and the 
passed time. From the graph : find : 


1] The velocity of the bicycle in km hr. 
[2] The distance between the bicycle and the fixed point after 300 minutes. 
[2 The time at which the bicycle is at a distance = 187.5 km. from the fixed point. 
[3] The distance between the starting point of the bicycle and the fixed point. 


12.5 km/hr. » 162.5 km. » 7 hr. s 100 km. » 


— . For the next term 


Ask for 
® 
їп 
Maths & Science 
& English 
For all educational stages 
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UNIT THREE 


Statistics 


Exercises of the unit 
14. Collecting and organizing data. 


15. The ascending and descending cumulative 


frequency tables and their graphical representation. 


16. Mean. 
17. Median. 
18. Mode. 


the fx) 
to solve an interactive 
test on each 
lesson 


Exercise 


Ц From the school book 


Ф Problem Solving 


гі The following are the weekly wages of 40 workers in a factory in L.E. : 


Required : Form a frequency tab 
What 13 the set with the hig! 


c with sets (use the subsets : 30- »40 ›50-, 


(47 [m | 36 | 94 | 54 [6a [87 | s | ev Eä 

| 5161 | 44 | 52 | 70 66 | 56 | 32 | 69 36 
79 ав | 7 | 90 | 65 99 | 96 5 

| 95 | 75 | at | 84 | 78 | 38 | 49 | 94 | 48 | 59 | 


est frequency? What is the set with the lowest frequency ? 


[ L The following are the scores of 30 students in a monthly math exam : 


[25 | 35 | 40 | 20 | зо | 37 | 40 | 33 | 22 | 38) 
35 | 36 | 28 | 37 39 [28 32 | 26 | 29 | 37 

|23 [34 | 35 | 36 | 29 [38 40 | 35 | 37 | 31 
х | ; 


Find the total number of exce 


60 


From a frequency table with sets [ог these scores. 


lent students. The excellence rate is 36 marks or more. 


« 12 students » 


measures were as follows : 


169 194 [200 | 185 | 165 188 | 166 | 186 | 181 | 176. 173) 


Exercise Fourteen » 


H In a military camp , the heights of 55 soldicrs were measured in centimetres ; their 
e 


177, 179 | 188 | 170 | 193 | 180 | 173 | 173 | 184 | 192 | 167 
182 | 168 | 186 | 189 | 171 | 179 | 172 | 175 | 175 181 | 166 


1185 | 177 | 175 | 165 190 | 172 | 177 | 178 | 184 | 166 | 174 
178 | 177 | 172 | 174 175 | 179. 195|176 189 | 187 | 189 


Find the least height › greatest height and the range. 

Form a frequency table using the sets (165—170 ›175-, wer) 
From the table ; find : 

| * | The number of soldiers whose heights are less than 185 cm. 


|2 The percentage of the of soldiers whose heights аге 180 cm. at least. 


« 39 soldiers» 
«40%» 


> The ascending and descending cumulative 


® 
Ez 
9 
Ф 
x 
ш 


* frequency tables and their graphical representation 


€ Remember @ Understand GAppily ә Problem Solving 


Problems on the ascending cumulative frequency curve 


EJ Г] The following table shows the frequency distribution of the scores of 50 students 
е 
in an experimental math exam : 


(ses |2- | 6- [1- [1 |18- | 22- [ 26- | Total 
з 5 [э Тю [о [7 [а | so] 


| Frequency 
Graph the ascending cumulative frequency curve. 


А "Ehe following frequency table represents the marks of 60 pupils in math : 
е 
Sets 10- | 20- | 30- | 40- | 50- = 

60 


[ Frequency | 9 1 13 17 | 10 


Graph the ascending cumulative froquency curve and if the success mark is 30 marks ; 
find the number of failed pupils. « 20 pupils » 


Second| Problems on the descending cumulative frequency curve 


The following tahle shows the frequency distribution of the daily wages of some 


Sets 
Frequency | 


Graph the descending cumulative frequency curve. 


workers : 


5- 10- [ 15— | 20- [25- | 30- [Ты 
юм [2 | 0] 12 0 ux] 


[62] 


among them every day : 


Exercise Fiveteen ә 


А class has 50 pupils › the following table shows the distribution of studying hours 
9 


f sets | 1- 2- 


Total | 


Freg. | 2 


aj 


3 | Find the percentage of the number of pupils who study 6 hours or more daily. 


Third | Problems onthe two curves together 


L1 Graph the descending cumulative frequency curve of this distribution. 


22 | From the graph › find the number of pupils who study 6 hours or тоге daily. 


« 13 pupils » 


«26%» 


Graph the ascending and descending curves for the following frequency distribution : 
° 


(Sets | s. }|12—]1в6-]20-]24-] 28- | 32- 36- | 40_ | Total 
(в. | 4 [7 [о [воо fou 6 з | 100 | 


in a final year exam : 


O о The following table shows the frequency distribution of the scores of 1000 students 


30- 


40- 


so- | 6o- | 70- | so- 


90- | Total | 


Percentage - 
Number of students | 30 | 70 


160 


260 | 150 | 130 | 110 


90 |1000 il 


|* Graph the ascending and descending cumulative frequency curves. 
[2 Find the number of students whose scores are less than 75% 


3 Find the number of students whose scores are 85% or more. 


« 740 students » 


« 140 students » 


Exercise 


€ Remember € Understand — C Apply фъ Problem Solving 


Interactive test 


E Complete the following : 


|? | The mean of a set of values 


* | ?|The centre of the set = ————— 2 — 


* .3|The arithmetic mean of the values: 5 » 12 s 17 s 6 is 


* [alL] Lf the lower limit of a set is 8 and the upper limit of the same set is 14 »then its 
centre is «ee-e 


s |5 KZ If the lower limit of a set is 4 and its centre is 9 » then its upper limit is сзсз 
© в 1 If the mean of a frequency distribution is 39.4 and the total of frequencies is 100 
» then the total of the products of frequencies of the sets by their centres is -+ 


E Choose the correct answer from those given : 
1 |Тһс mean of the values:2—a »4 31» 5 53 ais cerere 


(a)1 (b) 2 (c)3 (d) 15 

|? Tf the mean of marks of 5 pupils is 20 » then the sum of their marks is =- marks. 
(а) 4 (Ы) 15 (©) 25 (9) 100 

13 The centre of the first sct of the sets: 7 — » 13— » 19 — » 25 ~is vee 
(а) 6 (b) 7 (c) 10 (d) 13 

/4 | If the upper limit of a set is 14 and its centre is 10 › then its lower limit is == + 
(а) 5 (b) 6 (c) 20 (d) 24 

|5 If the beginning of a sct is 5 and its centre is 7.5 » then the length of the set is =- 
(а) 5 (6) 7.5 (с) 10 (d) 12.5 


СЗ 


Exercise Sixteen 2 


Е Find the mean of the following trequency distribution : 
© 


| Sets 5— 15 23- | s- | Total | 
| Frequency 6 | 8 4 | 2 | 20 | 
«21» 
The following table shows the frequency distribution of marks uf 10 students in 
mathematics : 
| Ses 10- 20- | 30 40- 50- Тош | 
| Frequency 1 2 | 4 2 1 10 j 


11 Calculate the mean of marks of students. 
|2, If the mark of success is 30 ; calculate the number of failed students. 


« 35 marks » 3 students » 


Е The following table shows the frequency distribution of extra wages of 30 workers : 
© 


Ses | 15. | 25- | 35- | a5- | 55- в | 75_ | "eta | 
Freq. | 3 | 5 5 8 | 6 4 2 % | 
E 


Find the arithmetic mean. 


«51» 


CI The following table shows the frequency distribution of the heights of 120 
© 
students in centimetres : 


" 
Height (т ст.) | 140— | 144 — 148 – 152- 156 | 160- | Total 
| 
Frequency 12 20 38 22 17 | 11 | 120 ] 


г 


Find the mean. « 151.5 ст.» 


[7 The following table shows the distribution of marks of 40 students in onc exam : 
© 


Sets | 3 | po em 35- | 45- тыы) 


Number of students | 3 [s 12 10 | 5 | 40 | 


1] Complete the table. 
2 Calculate the mean. 


3 | Find the number of students whose marks are not less than 35 marks. 


« 31 marks » 15 students » 


Ао fp YS JE - ol! oLa) Jam gl | 65 ] 


unit З Remember @Undereiand @Asply s Problem Solving 


E © The following table shows the frequency distribution of the weights of 30 children 
© 


inkg.: 
Weight (kg.) $- | P- | 1й— | 18- | 2- | 26- | 30— | Total | 
| 
Frequency a | 3 |= 8 6 | 4 | 2 30 ) 
Complete the table » then find the mean of this distribution. «20.4 kg. » 


The following table shows the frequency distribution of weights of 50 pupils in kg. 
o 


in one school : 


T 
| Wéghtikg, | 30- | 35- |[40-|45—| 50- | 55- Total | 


Number of puj 7 3k 4k | 10 8 4 50 | 
Pi | | " 


[1 | Calculate the value of k 


E] Find the mean of this distribution. «3944 kg.» 


ТІ The following table shows the frequency distribution of 50 workers duys-off : 


| Frequency | 4 | 5 з | x-2 ВЕЗЕ 5 


| Sets | 2- | 6- [10- | 14- 18- | 22- | 26- Total | 
T " | 


Find : 
[1 | The value of k 


[2] The mean. «22 152 duys » 


fil) C If the mean of the scores of a student during the first 5 months is 23.8 » what is the 
О 
score of the 6!" month if the mean of his scores is 24 marks ? « 25 marks » 


Tf the mean of marks of Magdi in 4 exams is 16 marks » what is the mark which he should 
o 
| obtain in the fifth exam so that his mean in the five exams will be 18 marks ? 


« 26 marks » 


Exercise 


€ Remember © Understand Ф Apply вә Problem Solving 


ПОРЫ | 
Interactive test 


Choose the correct answer from those given : 
|*. The median of the values : 9 54 58 › 1 and 3 is === 


(а) 3 (54 (ce) 5 (48 
[2 The median of the values : 3 7 32 59 55 ава 11 is =- 
(а) 12 (b) 7 (06 (9) 5 
[3 The order of the median of ће values : 7 »6 95 +8 and is ee 
(a) third. (b) fourth. (c) fifth. (d) sixth. 


А | Tf the order of the median of a set of values is the fourth then the number of these 
valucs equals =- 


(a)4 (b) 5 (c)6 (d)7 

5 If the median of the values: k +1 sk -2 5k 5 Sk - 4 and К + 3 where К is a positive 
integer is 13 » thenk=--..-.--- 
(a)- 10 (b) 10 (с) 13 (d) 16 

5 Тһе point of intersection of the ascending and descending cumulative frequency curves 
determines -..------- on the sct-axis. 


(а) the mean (b) length of the set 
(c) centre of the set (d) the median 


[7 | If the the point of intersection of the ascending and descending frequency curves is 
(30 ›50) • then the sum of frequencies is ---.---- 


(a) 30 (b) 50 (c) 60 (d) 100 


Unit 3 @Remember е з! DAgpiy Ф Problem Solving 


Using the ascending cumulative frequency curve s lind the median of the following 
© 


frequency distribution ; 


| Sets o- [2-1 4. [6 [ты 


| Frequency | 1 | 2 | 2 | 5 | 10 


8 «6» 
The following table shows the frequency distribution of 40 persons according to 
о 
the percentage of intelligence of each of them : 
| Sets of intelligence percentage | 40— | 50- | 60- | 70- | 80- | 90- | Total | 
| Number of persons ЗЕЕ 14 | 10 4 E 
2 
Using the ascending cumulative frequency curve ; find the madian of percentage of 
intelligence. « Approximately 75 % » 


a The following table shows the frequency distribution of 100 factorics according to the 
© 
number of weekly working hours : 


| Sets of hours 50- | 60 70 | 80 | 20- 100— Total | 


[Number oftactories] 5 | 8 | 12 | 28 | 23 | 14 100 | 


Find using the descending cumulative frequency curve the median number of hours of 
work of these factories. «89.5 hours » 


CI The following table shows the frequency distribution of 50 workers’ wages in 
o 
pounds : 


300— 


Sets of wages 


Number of workers | 8 


Graph the descending cumulative frequency curve » then find the median. — « 520 pounds » 


The following table shows the frequency distribution of marks of 60 students in 
ә 
mathematics exam : 


[ Sets of marks 5- | I0—| B- 


| Number of students 2 3 14 | 20 13 


Find the median mark. 


| 68 | 


Exercise Seventeen ә 


u CO The fullowing table shows the frequency distribution of weights of 20 children in kg. : 
€ 


[ Sets 5= | 155] @5— | 38— | 49 Total | 


[ Frequency 3 4 | 7 4 2 20 


l 


Find the median weight in kg. using the ascending and descending cumulative frequency 
curves of this distribution. « 20 kg. » 


[5] LL] The following table shows the frequency distribution for the scores of 50 students 
© 
in an examination : 


(sets | 2- [6-10 [м [№ [ 22- 26 | Total) 
{Frequeney, 3 [5 | 9 | 1| 2| 7 4 |5) 


Find :|! The mean of the student's score. { 


2| The median. $168 5176» 


LL] From the following frequency table with equal sets in range : 
© 


Sets 10- | 20- | X- 
Frequency |10 | U | 20 


40- | 50- | 60 T 
32 |k+2| 4 | 100 


1 | Find the value of each of X and k «X=30sk=15» 
2 | Graph the ascending and descending cumulative curves on onc figure» 


then calculate the median. «41» 


Exercise 


E 
© Remember @ Understand Apply sə Problem Solving RB 
EJ Choose the correct answer from those given : Interactive test 


e |Thc mode of a set of values is =+ 


sum of values 
(2) SNe (b) the most common valuc. 
(c) the middle valuc after rearranging the values ascendingly or descendingly. 
(d) the point of intersection of the ascending and descending cumulative frequency 
curves. 


$ |2 The mode of the values : 5 3585559 is =e 


(а) 3 (55 (c) 8 (49 
^ (3 The mode of the values: 8 57 98 57 5695 28 15 ++ 

(а) 8 (b) 7 (6 (4) 5 
© [4 Mf the mode of the values : 4 за s5 ›3 is 3 › then a = v- 

(95 (54 (03 (d)6 
о [5 If the mode of the values : 12 57 5X € 157 › 12 15 7 sihen X 2 ee 

(а) 12 (b) 11 (c) 7 (d) 6 
o 6 Ifthe mode of the values : 4 »11 38 ›2 Xis4 ;then X= —— 

(al (2 (с)4 (9) 8 
о [7 Tf the mode of the values : 5 3 »¥x-124i83 »then X=- 


(а) з (54 (c) 8 (d) 10 


70 | 


Exercise Eighteen p 


" A factory has 600 workers. A sample of 120 workers is taken such that it represents 
1 the all groups very well. It is found that the distribution of their ages in years is as the 
following table : 


[ Age 25- | 30- 35- | w- 45- | 50— Total | 


| Number of workers 12 | 27 18 | 40 | 25 8 120 | 


| J 


Draw the histogram ; then deduce the mode age. « 43 yeurs » 


B The following table shows the frequency distribution of marks of 100 pupils in an exam : 


Sets of marks 10- | u- 18— | 22- | 26- | 30- | 34- | Total 


Number of pupils 2 | 1 15 | 40 | 25 | 6 | 2 ry 


x 


Find the mode mark using the histogram of this distribution. «24.5 marks » 


aü {Ш Find the тойс of the following frequency distribution for the scores of 40 students 
in an examination : 


Sets of marks | 30- | 40— | 50- | 60— | 70- в0- | ota 
Frequency 3 4 12 8 T 6 | 40 


«57» 
LL The following table shows the frequency distribution of the weights of 
50 students in Ко. : 
Weight in kg. 30- | 35- | 40- 45- 50- 55- | Total 
Number of students | к+4 | 3k 4k |3k4«1|3k-1 | k«1| 50 
LS 2 
|1 Find the value of k «3» 
[2 Graph the frequency histogram » then find the mode. «43 kg.» 


ГЇ го The following table shows the frequency distribution with equal range sets lor 
T the weekly wages of 100 workers in a factory : 


| Sets of wages in LE.| 70- | s0- | 90- | 100- | x- |120- 130- | 
| Number of workers | 10 13 |k-4 20 16 14 11 | 

Find : 1 |The value of each of X and k «Х=110,к=20» 
2 The mode of wages in L.E. «Т.В. 105» 
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Unit 3 € Remember @ Understand — Odgpiy s Problem Solving 


E го The following table shows the frequency distribution for the weights of 
9 
50 students in kg. at a school : 


| Weight in kg. 30- | 35- | 40- | 45- | 50- | 55- Total] 


T 
| Number of students | 7 [3 k | 4k | 10 8 4 50 


1 Find the value of k «3» 
[E Calculate the mean. «44 kg.» 
5 Draw the ascending cumulative frequency curve. 

а |Draw the histogram and find the mode of weights. «43 kg.» 
|5 Find the median. « 43.5 kg.» 


Wi 


Accumulative basic skills 


E Complete the following : 
1 |A turtle covers 80 metres per hour » then it covers 8 metres in ---------- minutes. 
2 The sum of the real numbers in the interval [-12 › 12] equals з 
з ҥС)у+[ = QOL ]2ss sthen( )= M 
|4] In three games of bowling » Sara gained 139 › 143 » 144 points » then the number of 
points she needs in the 4! game so that the mean of points is 145 sis =- 


5 | Two boxes of apples » the sum of their weights is 54 kg. The first has 12 kg. more than 
| the second › then the number of kilograms in the second box is kg. 


81300 +200 =1+......... 
7 | (301 + 302 + 303 +... + 325) -(1+2+3+-- + 25) = - 
8 If four times а number is 48 › then + this number is 


[5] Gamal has 3 sisters and 5 brothers : his sister Sara has X sisters and y brothers 
a then Ху= 


iO fa+b+c=26 ›а+Ъ = 15 ‚6 +с=20 then b = s 
117 Three girls can perform a work in 36 hours › then the needed hours for four girls to 


perform the same work is ---.------ hours. 
12] № О 
| А 
+ /\ [| 
2 0 1 6 


s then — " di — кекене» "e 
S 
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® Remember @ Understand OAgply Ф Problem Solving 


a Choose the correct answer from the given ones : 


{1 The number 3.015 lies on the number line between ---------- 
() 2..3 wt, (93, 1$ (d) 3.12 53.15 
[E] Which of the following numbers lies between 0.07 › 0.08 ? 
(а) 0.00075 (b) 0.0075 (c) 0.075 (d) - 075 
5| Which of the following is different in value ? 
(a)1+94+9-1 (b)14+9+9-1 (c)1-9+9x1 (d1x9-9+1 
Га X is a negative number > which of the following is a positive number ? 
(a) x? © x? (2X ož 
| 5| The greatest number of the following is -+++ 
(a) 1.25 (b) 0.125 (с) - 0.0125 (d) — 0.00125 
5 | The best estimation to the number opposite to X is =- UN XIAM у 
(a) 1.1 (012 (c) 1.5 (d) L7 
[7 If 10% of X equals y › then X = +--+ 
(a) Oly (by (с)9у (d) 10 y 
[8 It X2 (- 2) »y 2-2^ y then — 
(а) Х=у (b)X>y (с) Х<у (d) X&y 
[8 | 81 хВ1х81х81=-———- 
(а) 3 (b)9 (с) 27 (d) 81 
110, For any number К s then К + k + (k x k x К) can be written as =Ê 
(22k?-3k — (5k jk (d)2k+k3 
11 A machine produces two kinds of rods з one is red and of 
length (10 + 0.5) em. and the other is white and of length €— 
(6+ 0.5) em. 


І we put two rods as shown in the opposite figure » then the smallest difference 

between their lengths may be ------ 

(2) 4 cm. (b) 5 ст. (c) З ст. (d) 8.5 cm. 
|12 AU numbers divisible by 4 and 15 are divisible by --- 

(a) 6 (58 (е) 24 (d) 45 
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Medians of Triangle- 
Isosceles Triangle 
Exercises of the unit 
1. Medians of triangle. Scan 
r 1 - theQRcode — ; 
2. Medians of triangle "Follow". to solve an interactive | 
test on each (E 
3. The isosceles triangle. lesson 


4. The converse of the isosceles triangle theorem. 


5. Corollaries of the isosceles triangle theorem. 


Ф 
T2 
2 
Ф 
x 
ш 


Ф Problem Solving 


[1] Complete the following : Interactive test 


In A ABC , if D is the midpoint of BC ; then AD is called 

The number of medians of the triangle is 

I'he medians of the triangle interscet at 

The point of concurrence of the medians of the triangle divides each median in the ratio 
Dee from its base 

The point of concurrence of the medians of the triangle divides each median in the ratio 

Е ~ from the vertex. 

The point of intersection of the medians of the triangle divides each of them in 

the ratio 7 from the base. 


The point of intersection of medians of the triangle divides each of them in the ratio 
eenen : 8 from the vertex. 


а Choose the correct answer from those given : 


The number of medians of the obtuse-angled triangle is 
(a) zero (b) 1 (с)2 (4)3 


If YD is a median in A XYZ +M is the point of intersection of medians 
s then MD = .-1.- YM 


«т (b) L (2 @ 2. 


ТЕМ is the point of intersection of medians of A ABC , BD is a median 
»then BD: MD = 


(а) 2:3 (bh) 1:3 @ 32 (4)3:1 


Unit 4 


© '4| If AD is a median in A ABC » M is the point of intersection of medians 


€ Remember @ Understand CApply sə Problem Solving 


+ then AD =. „АМ 
oi ‘№ e$ @F 
© [5 КАР is a median in A ABC of length 9 cm. » M is the point of intersection of medians 
»then DM = cm. 
(a)3 (b) 4.5 (c)6 (d)9 
o [5 If M is the point of intersection of the medians of А ABC » ‘AD is a median of length 
бет. s then АМ = em. 
(а) 1 (b) 2 (c)3 (4) 4 
© ЛЕМ is the point of intersection of the medians of A ABC › D is the midpoint of BC 
s then AD = -........ 
@2АМ ® $ MD (c) $ AM (d)4 MD 


Using data given for each of the following figures › find the required helow each figure : 
€ 


m x ға А 


c T 


ИВС = 12 cm. ; BE =9 cm. If LZ = 15 cm. » УМ = 18cm. 
and МС = 8 cm. and XY = 20 cm. » 
s then DE = ve em. + then NL =. cm. s 
== cm. and NY = ст. and the perimeter of 
MD = cm. 


A NLY = cm. 


E Inthe opposite figure : 

7 ARCis a triangle in which D is the midpoint of BC 
> Bis the midpoint of AC and AD N ВЕ = {М} 

If AD = 6 cm. and АВ = BE = 9 cm. 

Calculate : The perimeter of A МОЕ 


Exercise One ә 


[5] Tn the opposite figure : 

* нове midpoint of AB › Е is the midpoint of AC 
and BE (]DC - IM] ; DE-4cm. > 

DM =3 cm. and ВЕ = бсш. 


Find : The perimeter of A BMC 


Ш In the opposite figure : 
[3 ==> 
ABC is a triangle ; X is the midpoint of AR > 


Y is the midpoint of BC ; XY = 5 сш. and XC N AY = [M] 


where CM = 8 cm. › УМ = 3 cm. Find : 
| 3 | The perimeter of A MXY 


€ B 
« 18cm.» 
А 
х 
E * R 


2 The perimeter of A МАС «12см. ‚24 ст,» 


El in AABC ‚ВС = 8cm. » F and E are the midpoints of АВ and AC respectively and 
T — 
ВЕП CF - [M] If BM =4 сш. and CM = 6 cm. Find : The perimeter of A МЕЕ «9 cm.» 


In (he opposite figure : 
‘AF and CD arc two medians in A ABC ; 
АГ ПСр= {м} 
If the perimeter of A АМС = 36 cm. 
Find : The perimeter of A МЕР 


A 
ДХ 
с F B 

«18cm.» 


а In the opposite figure : 

? M is the point of concurrence of the medians 
of A ABC , AM LCD 

»MC-6cm. AD = 5 ст. 

Find : The length of ME 


A 


Tn the opposite figure : 
o 


«2cm.» 
D Е А 

ABCD is a parallelogram: its diagonals interscct at М + 

ВЄ DM where DE = 2 EM » draw CE to cut AD at F 

Prove that : AF = FD c B 


Unit 4 ө Remember  SUndersisnd © АЗУ s Problem Solving 
In the opposite figure : D A 
о 


ABCD is a rectangle › its diagonals intersect at M + ^w 
E 


E is the midpoint of AB > CE (1 BD = {Е} 


|1 Prove that ; F is the intersection point of the medians of dirt ms d 


the triangle ABC » B 
IF BT = 4 em. › find : the length of AM «6cm.» 


In the opposite figure : A 
ABC is a triangle in which D is the midpoint of BC. 

AB=AC ‚МЕ AD where AM = 2 AD and 

CM AB = {Е} 
Prove that : BF = 


с 
c 
E 


AC 


ЕЛ 


ОП ABC is a triangle where point D is the midpoint of BC and point M C AD ,АМ=2 MD 
Draw CM to intersect AB at point E If EC = 12 cm.» then find : the length ofEM «4cm.» 


э 


[4 In (he opposite figure : 
M ECD , М is the point of concurrence of the medians 
of A ABC »N € DM where ND = (Х- 1) ст. D 


»MN = (X à 3) em. + АХ is drawn to intersect BM at E 


^ 
= 


-which is the midpoint of BM. 
Find : The length of MC «24 cm. » 


ABCD is a parallelogram whose diagonals intersect at М » E is the midpoint of BC » 
DE intersects AC at F 
Prove that: 1) BF bisects CD [2] СЕ= i AC 


i} For excellent pupils 


Tn the opposite figure : 


A 
AD and BE arc medians in the triangle ABC intersecting at M + ü EYS » 
CM ПАВ = {F} sif Nis the midpoint of MB №, 


Prove that : The figure FNDM is a parallelogram. d » d 


80. 


Exercise Опе ә 
Tn the opposite figure : 

* ABCisa triangle in which D is the midpoint of BC 
M GAD where AM =2 MD 

>BM AC = [E] 

: МЕ = 2 сш. » draw DF // BE and cut AC at F 
Find : The length of DF «Зап» 


АВС isa triangle ; D is the midpoint of AB and E is the midpoint of AC 
^ 

ЕСРПВЕ= {М} Draw AM to intersect BC at F 

Prove that : The figure DBFE is a parallelogram. 


Now at 
all bookstores 


[OU] CL-.MOASSCR 


Wie ЕТС - etd з) рма | B1 


— Ef 
CA From the school book _ 


Exercise 


| ? Medians of triangle “Follow” 
ү 


€ Remember @Understand О Ау ә Problem Solving fae 


[1] Complete the following : — 
TH | The number of medians in the right-angled triangle is ---------- 
|2 | The length of the median from the vertex of the right angle in the right-angled 
triangle equals o- 
) Tf the length of the median drawn from a vertex of a triangle equals half the length of 
the opposite side to this vertex » then the angle at this vertex is - 


14 The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals +--+ 
|5 The length of the hypotenusc in thirty and sixty triangle equals 


iem the length of the 
side opposite Lo the angle whose measure is 30° 


5| The length of the hypotenuse in thc right-angled triangle equals -+++ the length of the 
median drawn from the vertex of the right angle. 


_——— — 
Using data given for cach of the following figures › find the required below each figure : 
е 


та E 
à 
“м, 
| "ы 
M 
"ы. 
| Гм. 
€ B с B 
AC= ст XZ- ст АС = ст. 


Exercise Two ә 


AC S tee em.» BD een em. s 

ВП =... em. > AB =... cm. 

MD-. BD and the perimeter of 

and MD = 6 cm. AABD = сш. and the perimeter of 


À DEF = -.......- cm. 


а Choose the correct answer from those given : 
* |! Inthe right-anglcd triangle ; the ratio between the length of the median drawn from the 
vertex of the right angle and the length of the hypotenuse is -----..- . 
(а)2:1 (b) 1:2 (с)2:3 (d)3:2 
|2 In the thirty-sixty triangle › the ratio between the length of the hypotenuse and the 
length of the side opposite to the angle of measure 30° 19 ---....... 
(а) 1:2 (b) 2:1 { 01:1 (d) 1:3 
5) In the thirty-sixty triangle + the ratio between the length of the median drawn from the 


vertex of the right angle and the length of the side opposite to the angle of measure 30° 
НИНА 


(а) 1:2 (2:1 (1:1 (02:3 

© а ABC is a right-angled triangle at В » D is the midpoint of AC › then BD = .......... 
а) АС (b) AC (d nc (d)AB 

© 5) ABCisa triangle in which m (Z A) =90°,АС= t BC › then m (Z C) =... 
(a) 30° (b) 60* (c) 90° (d) 120° 

© S|InAABC »m (Z B) =90° ,12АВ AC =0 s then m (Z C) = es 
(a) 30* (b) 60* (c) 90° (d) 120* 


В in the opposite figure : 
Tu (Z ABC) = m (4 ADC) =90° , 
m (Z ACB) = 30° and 
E is the midpoint of AC 
Prove that : AB = DE 


unit 4 


[5] In the opposite figure : 
C] <= 
т (4 XYZ) = 90° » D is the midpoint of XL › 


| 


a In the opposite figure : 
о 


а In the opposite figure : 
9 


Ø Lu ше opposite figure : 
о 


Е is thc midpoint of 71. and 
M is the midpoint of XZ 
Prove that : DE = ҮМ 


€ Remember = 9 Understand 


ABCD is a quadrilateral in which m (Z B) = 90° » 
E is the midpoint of AD ; F is the midpoint of CD > 
m (Z ACB) = 30° and EF = 4 cm. 

Find by proof : The length of AB 


In the opposite figure : 


" m(Z ВАС) =m (Z CBE) 2 90* 


‚тт (/ BEC) = 30° 

+1) апа F are the midpoints 

of BC and СЕ respectively and AD = 3 cm. 
Find : The length of BF 


DApply  & Problem Solving 
L 
р 
x 
R 
M, 

Y 
«асп,» 
«бст.» 


ABC is a right-angled triangle at B : m (2 ACB) = 60° » 


E is the midpoint of AC and 
-DE-BC 
Prove that : m (Z ADC) = 90° 


ABC is a right-angled triangle at B > 
m (4 ACB) = 30° ; AB = 5 cm. and 
E is the midpoint of AC 

If DE=S5 ст. 

Prove that : m (4 ADC) = 90° 


In the opposite figure : 


EJ -— 
ABD is a triangle › M is the midpoint of BD › 


Fis the midpoint of BC › 
ЕЕ CD » EF // BD and AM = EF 
Prove that : m (Z BAD) = 90° 


84 


In the opposite figure : 


In the opposite figure : 

ABC is a triangle in which m (Z В) = 33° 

эш (Z C) 290^ ,D ЄВС where CD = 4 cm. 

»m (4 BAD) =27° 

Find : The length of AD «8em.» 


Exercise Two ә 


АПВ is a right-angled triangle at D ; 
ACB is a right-angled triangle at C and E is the midpoint of AB 
Prove that : A CED is an isosceles triangle. 


In the opposite figure : 
т (2 ҮТЕ) = 90° »m(ZE) = 30° ; УГ = 10 cm. › 
m (Z XYZ) = 90° and 


L is the midpoint of XZ. 
Find by proof : The length of XZ «10cm. » 
In the opposite figure : 


ABC is a right-angled triangle at B › D is the midpoint 
of AC , DE LBC , AB =7 cm. and m (Z C) = 30° 
Find the length of each of : BD and DE. 


In the opposite figure : 

ABC is a triangle in which m (Z ABC) = 90° ;m (Z C) = 30? » 
X » Y and Z are the midpoints of AB › BC and XY 
respectively and AC — 8 cm. 

Find the length of cach of : AB XY and BZ 


А 
+ 
jo х 
Z 
5 
c Y B 


«4 ст. sd ст. ›2 ст. » 


In the opposite figure : 

ABC is a right-angled triangle at A 

: M is the point of concurrence of its medians 
:ECDC where МЕ 1 DC » DE-3 cm. 

and ME = 4 cm. 

Find : The length of BC 


«Wem,» 
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unit 4 Remember @Undersiand ФАЗУ Ф Problem Solving 


tu In the opposite Figure : 
Э 


АВСР is а parallclogram in which y 
m (Z A) = 60° , РЕ ВС 
› АР = 12 cm. and EC = 4 cm. ri 


Cam. E В 
Find : The perimeter of the parallelogram ABCD 
«40 сш. » 
® In the opposite figure : n 
o — 
ABCD is a square ; E € BC where m (Z BAB) = 30° and 
DF LAE IFAT 24cm. Ў 
Calculate : The area of the squarc ABCD 
€ E B 
«баст?» 


[19] Tn the opposite figure : 

ji ABCD is a rectangle ; E EDC 
where m (4 CBE) = 30° 

and m (Z AEB) = 90° 


Prove that : CF = 1 АВ 


Ё) in the opposite figure : 

1 ABC is а right-angled triangle at B > 
ш (ДА) = 30°; 

D C AC such that BD 1 АС 

Tf BC = 8 cm. 

Find : The length of AD «12cm.» 


In the opposite figure : 
ABC is a right-angled triangle at C in which m (Z B) = 30° D 
;E.50 sX sY are the midpoints of BC » АС о 
;DE >DO respectively 

Prove that : XY = T AC 


[x 
| 
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Exercise Two ә 
\ 


| 


ABC is a triangle in which АВ = AC and AD is drawn to be perpendicular to BC 

© tae Ere 
where AD N BC = {D} Tf E and F arc the two midpoints of AB and AC respectively. 
Prove that : DE + DF = AB 


® Life Application 


£] The opposite figure is a sketch for three towns A ; B and C 
>. 


B 


such that the distance between the towns А апа C is 40 km. 
and the distance between the towns B and C is 30 km. 


If we want to build a service station lying on the main road at the 87 [c 
half-way between the towns A and В » also we want to build 


a road linking this station to the town C › then how long will this road be ? «255 


(o " 
2 For excellent pupils 


т In the opposite figure : 
[] 


M is thc point of concurrence of the medians of A ARC 


„АМ = бст. › ВМ = 10 ст. » m (Z АМС) = 90° 
Find hy proof : 1 |The length of AC 2 | The length of MC «10cm. ,8 em.» 


E] ABCD is a parallelogram » X is an interior point in it such that DX bisects 
| ZADC » CX bisects 2 DCH » if the point Y is ће midpoint of DC 


B 


Prove that : XY - YC 


Wonders 


of numbers 


У Pick any positive 2-digitnumber,addthetwo — 
f digits, and subtract the sum from the original 
| number. \ 


У Is the difference divisible by 9 ? К А 


1 Try other numbers. 2 ө 


ise 


е 


© 
>< 
ш 
Ф Remember @Uncerstend OApmy sə Problem Solving 
Interactive test 
тп cach of the following , find the value of the symbol used for the measure of the angle : 
Г] 
и а 2j 3 m ава 
А а 7 
A A A А A 
DOE нд ° Жз лан о gressu 
[5) [6] 7 B 
x 
42 
SUN э E A x 168 
Г] E Х= Р 


B Complete the following : 


11 The base angles of the isosceles triangle are --..-- 


2 The measure of each angle in the equilateral triangle equals 


3 InADEF >if DE- DF »then m (Z E) = m(Z з ) 


[4 In the isosceles triangle › if the measure of one of the two base angles is 65?» then 
the measure of its vertex angle equals 


° 


Exercise Three р 


© (5|In the isosceles triangle » if the measure of the vertex angle equals 40° › then the 
measure of one of the two base angles equals .......... s 
© [5] Ап isosceles triangle » the measure of its vertex angle is 80° » if the measure of onc of its 
base angles is (X+ 30°) » then X 2 
Bg Choose the correct answer from those given : 
* 1]I A XYZ sif XY = YZ = XZ 5 then m (4 K) = ne 
(a) 30° (b) 60° (с) 90° (d) 180° 
* .?|The measure of the exterior angle of the equilateral triangle equals ----.---.--- 
(a) 60° (b) 90* (c) 120° (d) 180° 
© 3 LMN is a triangle in which LM = MN m (4 M) = 70° эт (4 N) = oeer 
(a) 20* (b) 35° (c) 55° (d) 70° 
© 4 ТААВС ›АВ - AC эм (Z C) = 65? 5 thon m (ZA) = - + 
(a) 30° (b) 50° (c) 55* (d) 130° 
о |5 In A XYZ , ZY =ZX :m(Z 2) = 120° sthenm(Z X) = ————- 
(a) 30° (b) 60° (c) 90* (d) 120* 
o [6 ТЕЛ ABC is right-angled at A and AB = AC » then m (Z B) = ----------. 
(a) 30° (b) 45° (c) 60* (d) 90° 
© [7] XYZ is an isosceles triangle in which 5 m (Z Y) = 100° «then m (Z 7) = vee 
(a) 100° (b) 80° (c) 50° (d) 40° 


* 18 |17 the measure of onc of the two base angles in the isosceles triangle is 30° » then 
the triangle is +--+. 


(a) obtuse-angled. (b) acute-angled. 
(c) right-angled. (d) equilateral. 
© |3] ШААВС AB =АС »n (ZB) =6Х° »m(Z A) 23 X? then X =~... 
(a) 30° (b) 12° (c) 60° (d) 90° 
$ 10| [n A XYZ. sif XY = XZ » then the exterior angle at the vertex Z is --......-.. 
(а) acute. (b) obtuse. (c) right. (d) reflex. 
(Lj In the opposite figure : ^ 


ABC is an isosccles triangle in which AB = AC ; 
m(Z A) = 40° md D € СВ,ЕЄ BC 

|1 Find : m(Z ABC) 

|? Prove that: Z ABD=/ ACE «70°» 
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Unit 4 € Remember  $Understsnd Ә дәру də Problem Solving 


In the opposite figure : 
Т AB=AC=CD 

and m (Z В)=70°. 
Find by proof : 

m (4. BAD) 


In the opposite figure : 

m(Z B) = 40* › m (Z BAC) = 30° 
and AC = AD 

Find by proof : 


я 
A 

> 
u^ 


^ 
к 
4 
* 


31m (Z D) (2 m(Z CAD) 


7> 


я 

с 
V 

= 


z 


Tn the opposite figure : 
AD = РС= АС ,АВ = ВС 
and m (2 АВС) = 40° 
Find : m (Z BAD) 


Rl 


о 
e 
dá & 
а 
в i 


Tn the opposite figure : 

AB 2 AD » AD// BC > 

m (Z BAD) = 120° and m (4 BDC) = 65° 
Find : 

[11m (2 ADB) 2|ш (0 С) 


ШЇ № the opposite figure : 
АВС is a triangle in which AC = BC 5 


AD // BC and m (4 DAC) = 30° 


iz] 
> 


V 


< 30° s 85°» 


> 
5 


A 


Tn the opposite figure : 
АВ = АС »m(Z ВАС) = 80° 


| and CR- ЕР = CD 
Find by proof : m (Z BCD) 


In the opposite figure : 
© 


and m (4 В) = 80° 
Find : m (Z ADC) 


90 | 


R c 
Find : The measures of the angles of AARC «30° › 75° 975°» 
A 
> 
N E 
€ B 
«110°» 
А 
P 
АВ=ВС ;AD=CD »m (2 BAD) = 114° 
р DB 
C «527» 


Exercise Three ә 
In the opposite figure : 

© — 

AB =АС ›м (Z BAC) = 48° » CD bisects Z BCA 
and intersects AB at D 


[>> 
о 


Find : 
[1 m(Z B) 2 m(Z BCD) é $ 
«66° 333°» 
[5 In the upposite figure : А 


ABC is an equilateral triangle and the two biscctors of 
4 B and Z C intersect together at D 


Find : m (Z BDC) а» 


/ 


^ 
А 
iS 
ч 
* © 


Tn thc opposite figure : 

T АВС is an equilateral triangle › DB = DC 
and m (4 BDC) = 100° 

Find by proof : m (Z ABD) 


D g > 


^ 
ы 


In the opposite figure : 
ji ABC is an equilateral triangle. 
D € BC such that BC = CD 
Prove that : ВА L AD 
Ш In the opposite figure : 
" ABC is an isosceles triangle in which AB = AC ; D C BC 
and E C BC ; such that BD = EC 
Prove that : 1 |А ADE is an isosceles triangle. 
2| Z AED= Z ADF 


N 
> 
a 


iz 
n 
D) 


S 


в 
m 
[>/ 
w 


^ 
c 


[17] In the opposite figure : 
Е is the midpoint of AB › AD - BC »m (Z А) = m (Z B) 
and m (Z DEC) = 40° 

Find : m (Z EDC) 


= 


w 
m 
> 


Unit 4 @ Remember 


Lu In the opposite figure : 

ZE LY »XZ=YZ эт (А LZX)= 130° 
and LM / XY | 

Ешй:ш(/ МГУ) 


^ Understand  ©Арту se Problem Solving 


E] In the opposite figure : 
e ns ee 
AC BD ; AB=AC and AE // BC 


Prove that : 
AE bisects / DAC 


a 


In the opposite figure : 
АВ = BC and BÉ bisecis 2 CBD 
Prove that : BÉ // АС 


Tn the opposite figure : 
ABCD is a parallelogram ›ЕЄ ВС, 


D 
—where AE = AD » DE = DC and m (4 EDC) = 40° A 
© 


Find ;|1|m (2 AED) 
[2]m (4 BAE) 


ГП In the opposite figure : 

АВ =АС m(ZB)z2X-415* 

and m (Z C) 23 X- 17° 

Find : The mcasurcs of the angles of A ABC 


< 
c 


« 73° 973° 934° » 


Exercise Three P - 
- 


[23] Tn cach of the following figures › find the valuc of the symbol used for the measure 
T of the angle : 


[1] 2a 


[9 (3 AL bisects 2 CAD 
D 


ge Find the value of X in cach of the following figures : 
е 


1] (2: А [ES 


In thc opposite figure : 


9 — 
ВА= ВС,ЕЄАР 


and BD bisects each 
of Z CBE and / СОЕ 
Prove that : m (Z А) + m (7. C) = 180° 


P For excellent pupils 


In the opposite figure : 

* mi Y)- m 7)=90° 
XY = MZ and YM = ZL 
Find by proof : m (Z MXL) 


In the upposite figure : 
E 


AD-ABandE € СА 
Prove that : m (Z BAL) =4 m (Z BCD) 


ABC is a triangle » D € AC such that BD = DC 


D 


€ Remember @ Understand OApely & Problem Solving 


Tn the opposite figure : 

ji т (2 А) = Хх AB-BC-CD-DE 
and m (4 DEO) = 126° 
Find : The valuc of X 


= С From the school book 


| 5 The converse of the isosceles 
Fa triangle theorem 


® Remember 


Exercise 


@ Understand OApply e Problem Solving 


E In each of the following figures ; write the equal sides in length : 
е 


Interactive 


ar са 
ша Z b 
А Py, A X 
N UT. И 
0 vao? 36. 
р | | 
& У \ | \ 
oe = “ ad \ \ 
Y X Y 
| =“ 
t 5] £n 
X A 
m — An 
/ 


Unit 4 ө Remember © Understand OAppiy Ф Problem Solving 
Complete the following : 
е [3 If two angles in the triangle are congruent » then the two sides opposite to these two 


angles are - 


- and the triangle is ~- 

* |? If the three angles in the triangle are congruent › then the triangle d 

о SIIAABC.;if m (7 А) = 50° and m (Z B) = 80° › then the triangle is -..-.----- 

о [4] the measure of onc angle in the right-angled triangle is 45° then the triangle is --------- 
о [5 Tf the measure of one angle of an isosceles triangle is 60° » then the triangle is -++ 
о [АВС is a triangle in which AB = AC and m (4 A) = 60° 

If its perimeter = 18 cm. » then BC = ---------- cm. 


9 .J]InAABC ; CA- СВ »m(ZC)em(Z А) »thenm(Z В) = 


В m the opposite figure : 

9 

РЕСВ »m (4 ABD) = 125° 
and m (Z A) = 70° 


Prove that : A ABC is an isosceles triangle. € ECT 
In the opposite figure : x 
XY = XZ »m(Z XYL) = 120° 
and LEZY 
126 


Prove that : A XYZ is an equilateral triangle. 


N 
иф 
r 


In the opposite figure : 
9 

D GAB > E EBC and 
m (Z CBD) = m (Z ACF) = 120° 


Prove that : A ABC is an cquilateral triangle. 


In the opposite figure : 
9 — — 

AD // BC »m (Z ADB) = 40* 
and m (Z BDC) = 100° 


Prove that : A DBC is an isosceles triangle. 


(96] 


Exercise Four P 
[7 | In the opposite figure ; 
Т ВЕХУ RY WAC 
т (Z ABX) = 62° and 
m (Z C) = 56° 
Prove that : AC = BC 


In the opposite figure : A 


ABC is a triangle in which AB = AC »X GAB 
Y GAC and XY // BC ү, X 
Prove that : [1] A AXY is an isosceles triangle. 


2) XB=YC Є a 


E (1 ABC is a triangle in which D € АН and E C BC such that BD = BE 
© 


So if DE // AC » prove that : АВ = BC 


Tn the opposite figure : D A 
ACM BD={M}, 

MB = MC and AD // BC 

Prove that : MÀ = MD c B 


Шш CA Tn the opposite figure : 

AB -AC ›РЕ// AB and DF // AC 
Prove that : 

Q1 DE-DF 


[2 m(Z ВАС) = m (2 EDF) 


CA Tn the opposite figure : 
© 


А 
ABC is a triangle E 
» BD bisects Z ABC and ED // BC where EE АВ 
© B 


Prove that : A EBD is an isosceles triangle. 
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OS 4 ® Remember 9055699) OAppiy de Problem Solving 
Tn the opposite figure : 
AC BD , AE//BC 

and AF bisects 7. CAD 


Prove that : AB Z AC 


с B 


Ш C In the opposite figure : A 


[3 
ВР =СН ›ш (1 АВС) = т (Z АСВ) 
and m (Z D) = m (Z E) = 90° E n 


Prove that : m (Z DAB) 2 m (Z CAE) с B 


[5 In the opposite figure : Y 
YZX is a triangle in which YZ = YX M 
:m(ZY)-50* 

and m (Z YXM) = 15° 


3, 
Prove that : A MZX is an isosceles triangle. y 


Tn the opposite figure : 

m 
АВС is a triangle in which AB = AC +m (Z A) = 70° 
эш (Z MCA) = 25° and m (4 MBC) = 30° 


Prove that : A MBC is an isosceles triangle. 
Tn the opposite figure : 
9 


AD-AC:m(ZB)-40* 
and m (Z BAD) = 30° 


Prove that : AB - CB 


KE] C3 ABC is a triangle in which AB = AC » BD bisects Z АВС and CD bisects / ACB 
o 


Prove that : A DBC is an isosceles triangle. 
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Exercise Four p 


CA In the opposite figure : 
o 


ABC is an equilateral triangle • Г EAC, 
DE CB and m (4 DFC) = 30° 


Prove that : ^ DCF is an isosceles triangle. 


1) In the opposite figure : 
E] 


El 


D C RC such that DA = DB = DC 
and m (4 C) = 30° 
Prove that : 

11А ABD is an equilateral triangle. 
=| A ABC is a right-angled triangle. 


j| CA In the opposite figure : 

ABC is a triangle in which EC АВ, 
ED // AC +m (Z BED) = 60° 

and EC bisects / AED 

Prove that : A AEC is an equilateral triangle. 


" 
° 


2 


7] In the opposite figure : 

СЄ BD ,ш(4 В) = (4 D)-90* , 
m (2 CED) = 30° 

»m(Z AEC) = 45? »m (/. ВАС) = 60° 
and CD 23 ст. 


= 
E 


Find : The length of AC «бсш.» 
£j CO In the opposite figure : А 
T N 
ZADE = Z AED / N 
/ \ 
» B ;D sE , Саге collinear р. / AN 
/ \ 
and BD = CE £z A x 
eR 


Prove that : A ABC is an isosceles triangle. 


Unit 4 € Remember @ Understand Фр 4 Problem Solving 
а In the opposite figure : D А 
АВСР is a squarc. 

M is a point inside it such that : m (^ MBC) = m (4 MCB) 
Prove that : A AMD is an isosceles triangle. 


CA In the opposite figure : 

li ABCD is a rectangle in which 

ACisa diagonal › АЕ bisects / ВАС 

and DE L AC where AE N DE = [E]; ACM DE = {м} 
Prove that : DA = DE 


Е CU In the opposite figure : 
o 

ABC is a triangle in which : 
m(Z В) = т (2 C) 


Find : The perimeter of фе triangle. 


C (9-Фе B 
« 19 ст. » 


In each of the following figures , write the equal sides in length showing the steps оГ solution : 
ГЛ 
z A [3 


|^ For excellent pupils 


B Choose the correct answer from those given : 


` If the sum of measures of two congruent angles in a triangle = 2. the sum of measures 


of its angles » then the triangle is -———- Ы 

(а) right-angled. (b) isosceles. (c) equilateral. (d) scalenc. 
ABC is a triangle in which m (Z A) = 30° and m(Z B): m (4 C) 21:4 ; 
then A ABC is +e 

(a) right-angled. (b) isosceles. (c) equilateral. (d) scalene. 
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> Corollaries of the isosceles 
$ triangle theorems 


® Remember ФӘ Understand GC Apgily ge Problem Solving 


Complete the following : Interactive test 


* 11 | The straight line drawn from the vertex of the isosceles triangle perpendicular to the 
base is called -......... 


Exercise 


* 2 The number of axes of symmetry in the equilateral triangle equals .......... 
* |3 The number of axes of symmetry in the isosceles triangle equals .......... 
® (4) The number of axes of symmetry in the scalene triangle equals ......... 

*? 5 The median of the isosceles triangle drawn from the vertex апре... 


è © The bisector of the vertex angle of the isosceles triangle - 


* |; |The straight line passing through the vertex angle of the isosceles triangle 
perpendicular to its base ........-. 


* |- The axis of the line segment is .....-.. 


* |3 Any point belonging to the axis of a line segment is -.-.....-- from its two terminals. 

| "InAABC 5 ifm (4 А)  m(Z B) = 60° » then the number of axes of symmetry 
of A ABC is .......... 

| (ln AABC > ifm (Z A) =m (Z B) + 60° » then the number of axes of symmetry 
of A ABC is ---....... 

| In A ABC sif AB - AC ›ш (Z A) = 60° ; then the number of axes of symmetry 
of A ABC is ..-....... 
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Unit 4 е Remember @Understanc — C Apply de Problem Solving 


In the opposite figure : A 

1 FAR - AC ›АР 1 RC › ВС =4 cm. and АЕ 
m(Z РАС) = 35° » complete the following : / 
Jo м (4 BAD) = ee P [E] m(Z BAC) = = à Р. 5 
3) m (ZB) = eee * A) BD =---- em. ——— ц = 


5 The axis of symmetry of A ABC is -++ 


B Choose the correct answer from those given : 


1 ПЕС the axis of symmetry of AB s then AC - BC = 1 


(a) zero (b) 1 (с)2 (a4 
© [E_n AXYZ » XY = XZ » XE is a median » if m (Z YXF) = 30° 

› then m (4 YXZ) = - 

(a) 15° (5) 30° (c) 60° (d) 90° 
$ [3 In ALMN SLM S LN ;ECMN where LE L MN + if ME =4 em. 

s then MN = eene cm. 

ые OL (94 (02 


о 35|F the measure of one angle in the right-angled triangle is 45° » then the number of axes 


of symmetry of the triangle is 
(a) zero (b) 1 (c) 2 (4)3 

$ 5|InAABC » m(Z A) 2 40° ›т(/ С) = 100° > then the number of axes of symmetry of 
the triangle is 

(а) 1 (b) 2 (c) 3 (d) infinite number. 

© [E] The triangle in which the measures of two angles in it are 45° » 65° » then the number 


of axes of symmetry of the triangle is »---- 
(a) zero (b)3 (с) 2 @ 1 
5 17 An isosceles triangle › the measure of one of its angles is 60° » then the number of its 


axes of symmetry is === = 
wa (53 (32 ©! 
о а ПААВС has 1 axis of symmetry » m (4 АВС) = 120° > m (Z A) = + 


{а) 30° (b) 60° (с) 90° (d) 120° 
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In the opposite fizure : 

i ABC is a right-angled triangle at B and it is also 
an isosceles triangle » BD L AC 

and AD = 20 cm. Find the length of AC 

and m (Z РВС) : then deduce that 


A BDC is an isosceles triangle. 


Exercise Five P 


А 


З а In the opposite figure : 
АВ = AC > D and E are the midpoints of AB 
and AC respectively and ВЕ N CD = {м} 


Prove that : 
ТАМ ІВС *l'AM bisects Z BAC 
B Tn the opposite figure : 
9 


In AABC :AB 2 AC , AD L BC . AB = 13 сш. 
and BD = 5 cm. 


Find : 
' |The length of BC 
|? |The area of A ABC 


« 40 cm. › 45° » 
^ 
^ 
/ N 
FN 
EL YD 


Ё D Som n 


« 10 em. s60 cm?» 


[7] In the opposite figure : 
1 AB 2 AC > ВС = 10 cm. »m (4 BAD) = 30° and AD L BC 
1 |Find the length of each of : BD and AD 

2 |How many axes of symmetry are there at A ABC ? 


3 [Find the area of A ABC 


———0em: 


В 
«5 em. 5543 cm. »25 [3 cm?» 


[CI In the opposite figure : 

1 ABC is a triangle in which AB = АС, AE bisects Z BAC 5 
АЕ ПВС = ЈЕ} and D EAE 

Prove that : 


BE => BC [2 BD=cD 


Unit 4 @ Remember @Understend ФА Problem Solving 


a In the opposite figure : A 

| CEBD «m (Z ACD) = 130° $ 
and т (Z ВАЕ) = м (Z CAE) = 40° m 
Prove that : a m Е в 

ТАЕ LBC [2 Fis the midpoint of BC 

d In the opposite figure : № 
X B ‚С »D and Y arc collincar points » 
AD is a median of A ABC and | | 
m (Z ЛВХ) = т (4 ACY) : К 
Prove that : AD 1 BC С = D B X 

CO In the opposite figure : A D 


ABCD is a quadrilateral in which 
AD // BC BD bisects Z ABC and 
АЕ bisects Z BAD 


Prove that : 
| AB-AD 2\AE LBD I3; BE=ED 


> 
о 


m In the opposite figure $ 

ABC is a triangle in which 

m(Z В)= 30° ,DEBC 

where m (Z BAD) = 20° 

» E is the midpoint of AD and CE AD 
Find : m (Z ACE) «40°» 


(B In the opposite figure : 
ARC is a triangle in which 


m(Z C) 2 70? рЄВС 


where BD = AC u ё Ы ы 
» E is the midpoint of DC 

and AE L DC 

Find : m (4 B) «35°» 
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Exercise Five д 


CJ In the opposite figure : L 
© 
ХҮ=ХЇ,,7Ү = ZL and LM = ҮМ 
Prove that : 7 м х 


X Mand Z are on the same straight line. 


Y 
Tn the oppositc figure : А 
ABC is a triangle » D is a point inside it such that 
m (Z ABD) = m (Z ACD) and AB = AC 
Prove that : AD is the axis of symmetry of BC € в 


| In the opposite figure : 

ABC is a triangle in which AB = AC 5 

D is the midpoint of BC and XY passes through the vertex A 
such that XY // BC 


Prove that : AD L XY 


Шш Tn the opposite figure : 

AB =AC = 10 cm. › EB = ВС and AE N BC ={D} 
Prove that : BD = DC and if BC = 6 cm. 

Find the length of each of : CD and AD 


«3cm. s [91cm. » 


B ILL] In the opposite figure : D ^ 
АСП ВО = {М} » AD // BC and МВ = МС 


Prove that : 


[3 IAAMD is an isosceles triangle. 


* | The axis of symmetry of А AMD is the same of A BMC с B 
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Unit 4 © Remember @Undersiond OApzly $ Problem Solving 


© C3 In the opposite figure : 

| aB=AC ,DEAB,EEAC, 

BF bisects 2 DBC and CF bisects Z BCE 
Prove that : 


1 АВЕС is an isosceles triangle. 


[2 AF is the axis of symmetry of BC 


СП Та the opposite figure : E A 

| ЛВ = ВС ;AE=CD > г. 
m (4 ВАЕ) = m(Z BCD) Be... B 
and F is the midpoint of DE NY 


Prove that : BF L DE 


Choose the correct answer from those given : 


$ [1 JEABCD is a quadrilateral in which AB = AD and BC = DC ; then AC is ~- BD 
(a) parallel to (b) equal to 
(c) the axis of symmetry of (d) congruent to 


о |2 LH The triangle whose sides lengths are 2 cm. » (X + 3) cm. and 5 cm. becomes ап 
isosceles triangle when X = cm. 

(a) 1 (52 [ОЕ (d)4 

© |* Lf the length of any side in a triangle = + of the perimeter of the triangle » then the 
number of axes of symmetry of the triangle equals ---------- 


(а) 1 (6) 2 (с) 3 (d) zero 


* 4) If XY is the axis of symmetry of AB » then з 

(a) AX =BY (b) АХ = ВХ (©) BY = ХҮ (d) AY = BX 
* 5)In the rhombus ABCD ; the axis of symmetry of AC is -- 
(a) BD (b) AB (c) AD (а) CD 


* [В Та the square ABCD 5 BD is the axis of symmetry of «.-------- 
(a) AB (b) AC (c) AD (4) CD 


[108 
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as 


e. BS 
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In the opposite figure : 


For excellent pupils 


In the opposite figure : 


3 
ABCD is a quadrilateral in which 


m (Z АВС) = 130° 

» E is ће midpoint of AB 
O is the midpoint of BC 
;DE L AB and DO L BC 
Find : m (Z ADC) 


Exercise Five 2 
* 


ABCDE is a regular pentagon and AX LCD 
Find : m (Z DAX) 


Wonders 


of numbers 


Choose an integer from 1 to 9. multiply 
it by 9, then multiply the product by 

{ 123456789. 

[ Where do you stand ? 
lili na aen oct 


56 


íi 


(d 


TT 
> 
TH 
- 
2 
d 


Exercises of the unit: 


6. Inequality. Scan 

т - : the QR codi 
7. Comparing the measures of angles in a triangle. dose mr h 

1 OE] 1 test on each BY) 
8. Comparing the lengths of sides in a triangle. lesson ар | 


—À 


9. Triangle inequality. 


0 From the school book 


Inequality 


Exercise 
^J 


€ Remember Understand — O Apply — $ Problem Solving 


Ell Complete cach of the following using > or < : 
> 
' In the opposite figure : 


1f C and B belong to AD such that DC < BA › then АС... pp ^ № ш 

2 Tn the opposite figure : Se 
If B and C belong to AD where AB > CD » then AC... BD 

' In the opposite figure : ND Lr 


lf CEXY ;m(Z ACX) = 35° 
and m (Z ВСУ) = 45° , then m (7 XCB) --------- m(Z ACY) 


|^ In the opposite figure : F x 
AB=AD ›м (2 ПВС) < т (4 CDB) й ^ 
»then m (Z ABC) т (/ ADC) 


In the opposite figure : | 
If AB = AC and AY > AX › then ВХ ......... ex ge 


In the opposite figure : "i 
m(Z1)-m(Z3);m(Z2)»m(Z4) 
> then m (Z ABC) -........ m (Z ACB) 


Unit 5 Ф Remember @Undersiand OApely s Problem Solving 


|7 In the opposite figure : 
ABC isa triangle » C € BD and Y ECD 


then m (Z ADY) с m (2 DAC) 
»m(Z АВС) ----- mQ. ADY) 


ascendingly » where B ; C > D and Е are collinear : 
(А D »m(z3) 


13 m(Z 5) m(Z3) 


Use the opposite figure to arrange the given measures 
. 


[2 т (22) »m (Z 4) 


5 m(Z2) »m(Z 6) 
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E D Cc B 
[8Im(Z3) sm(Z D »m(Z5) | Em 3) smC 5) sm(Z 7) 
[7 ша (£3) »m (Z 1) sm(Z 7) »m(Z 5) 
£ In the opposite figurc : A 
ВЕЛВ, AD L BC and D is the midpoint of BC 
Prove that : AC > AE E 
с р B 
a Г] In the opposite figure : 
B A 
AB//CD »AD(1 BC ={M} E ECD and RECD > 
Prove that : Я 
[1 Im (2 АСР) > m (Z ABC) ED [s 
?|m(Z АРЕ) > m (Z ABC) 
в Tn the opposite Ligure : D д 
E CCB and М is the midpoint of each of AC and BD 
Prove that : m (Z ABE) > m (4 ACD) 
с В Е 
а In the opposite figure : DX " 
ABCD is a parallelogram › X € AD and Y € RC 
such that DX « BY 
Prove that: AX + AB» CY + CD БТ Ж B 


In the opposite figure : 
о — 
D САВ where AD = AC 
Prove that : m (Z ACB)>m (Z B) 


Exercise Six 


A 


[Ж [LL] In the opposite figure : 

Т ABC is a triangle in which: AC» AB » X € AR 
and Y GAC where m (4 AXY) = m (Z AYX) 
Prove that : YC > XB 


a In the opposite figure : 
] ABC is a triangle in which : 

‘AB = AC and D GAB 

Prove that : m (4 ADC) > m (Z ACB) 


In the opposite figure : 

? BEDE »CEDE such that 

ш (/ АСВ) > m (Z ABC) 

» BX bisects Z ABD and CY bisects Z ACE 
| Prove that : m (2 ABX) > m (Z ACY) 


üa LH M is a point inside the triangle ABC 
o 
Prove that : m (Z AMB) » m (Z ACB) 


For excellent pupils 


In the opposite figure : 
i ABC is a triangle in which : m (4 B)» m (7 С), D EBC 
such that AD bisects / ВАС 
Prove that : Z ADC is an obtuse angle. 


р 


In the opposite figure : 

7 АВС is a triangle in which : m (2 АСВ) > m (Z АВС) 
› AC BD such that AC = AD 

Prove that : / BCD is an obtusc angle. 


Comparing the measures of 
 anglesinatriangle 


G Remember ®Understand OApply Ф Problem Solving 


Interactive test 
E Complete the following : 


$ ' The lengths of two sides in a triangle arc not equal » then the greater side in length 


is opposite to =+- 


"Jn A ABC s AB 2 7 cm. s ВС = 5 cm. and АС = 6 cm. »then the smallest angle in 
moasurc is «e 


* l? Tn A DEF > if DE- EF sten m (Z Б) > - 


© |^ In any triangle ABC » if AB > AC > BC s then m (Z ——)«m(Z о) <M (4 + 
ca 
. 


In each of the following figures , complete using (> or <) : 


Е Seu. Y 
m (ZA) «m m(ZB) | m(ZZ)—-m(ZY) | m(Z BAC). т( BCA) 
m (ZA) <= m(ZC) | m(Z39-—m(ZY) |m(ZDAO) — m (Z DCA) 
m(ZB)-—m(ZC) [mE m(ZX) | m(Z ВА) = т (4 BCD) 


Exercise Seven 2 


C Arrange the measures of the angles of A ABC in each of the following cases 
1 ascendingly : 

' FAR = 12 сш. › ВС = 15 сш. and АС = 10 сш. 
[2 f AB = 57 cm. › ВС = 8.5 cm. and AC = 6 cm. 


In the opposite figure : А 

АС > AB and DB = DC 

Prove that : 

m (Z ABD)» m (4 ACD) e в 


В п m the opposite figure : x = 
ХУ > ХТ, ав YZ > ZL 
Prove that : m (4 XLZ) > m (4 XYZ) 


B 


CA In the opposite figure : D 


ABCD is a quadrilateral in which : 
AD = DC and BC > AB 


, Prove that: m (Z А)> m (Z C) — 


Ш ABCD is a quadrilateral in which : AB is the longest side » CD is the shortest one 
Prove that : m (Z BCD) > m (Z BAD) 


a Tn the opposite figure : ^ 
9 = LX 

ABC is a triangle ; BM bisects Z ABC and CM biscets Z ACB 

If MC > MB n 


» prove that : m (Z ABC) >m (Z ACB) 


In the opposite figure : A 
ABC is a triangle in which : 
AB = AC and DB > DC 
Prove that : 


m (Z АВР) > m (4 ACD) 
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unit 5 @ Remember © Understand ФАР 
@ га Tn the opposite figure : 

T ABC is a triangle » 

AR > AC and XY j/ BC 

Prove that : 

m(Z AYX) >m (Z AXY) 


$, Problem Solving 


ül In the opposite figure : 

i ABC is a triangle in which : m (2 А) =90° ; AB > AC » 
D EAB » E EAC and DE // BC 

Prove that : m (Z AED) > 45° 


c 
c 


E 


ES 
A 


A 
А 


B In the opposite figure : 
] ABC is a triangle in which : 
AB > AC > D EAB and 
FE EAC where BD = CE 
Prove that : m (Z AED) > m (4 ADE) 


Tn the opposite figure : 
o = 
C C BD such that AC > AB 
Prove that : m (Z ABD) > m (Z D) 


€ 


€ 


D 


24 


[14] LH In the opposite figure : 
© 

АВС is an equilateral triangle › 
E is a point inside it » 


m (4 ВСВ) >ш (4 EBC) 


Prove that : 1 |0 (Z АВЕ) > м (Z ACE) 
[2 m(Z А) > (2 АВЕ) > m (Z ACE) 


Tn the opposite figure : 
T ABCD is a rectangle » X EAD 
such that XC > XB 
Ргоуе that : m (Z ABX) < m (7 XCD) 
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D 
с 


р 


LN 


c 


x 
B 
D 
B 
A 
B 
A 
X A 


B 
B 


Exercise Seven > 
ABC is a triangle in which : AB > AC › D is the midpoint of AB 
© 
Draw DE // AC to meet BC at E 


Prove that : m (4 CAE) > m (Z DAE) 


Tn the opposite figure : 
@ 

ABCD is a quadrilateral in which : 

AB -5cm.;BCz4cm. ; CD = 6сп. and DA=7 cm. 


Prove that ; [1 m (Z АВС) > m (4 ADC) 


[8] м (4 BCD) > m (4 RAD) 


'5]m (Z В) + m (Z C) > 180° 


Tn the opposite figure : р А 
ABCD is a quadrilateral in which : m (Z A) = 90° » 


АВ is a median of A ABD , EX // DC and 


EX N BC= [X] f AR» EX c X B 
Prove that : m(Z C) - m (Z DBC) 


» 


Ш In the opposite figure ; 
Е] 

ВМ is a median in the 
triangle ABC and BM « AM 


Prove that : / ABC is an obtuse angle. 


Tn the opposite figure : A 
E) 
АВС is a triangle in which : AC - AB » AD L BC 
and intersects it at D 


Prove that : m (Z BAD) « m (Z CAD) 


ABC is a triangle › AD bisects / A and intersects BC at D »if AC > AB 
EJ 


Prove that : 7 ADC is an obtuse angle. 
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Unit 5 € Remember безш OAgply Ф Problem Solving 
ABCD is a parallelogram in which : AC » BD 
o 


Prove that : Z D is an obtuse angle. 


For excellent pupils 


Ф 
ABC is a triangle ; D is Ше midpoint of BC ; if the perimeter of A ACD > the perimeter 
о 

of A ABD 

Prove that: т (Z B)» m (Z C) 


CA In the opposite figure : A 
[] 

AB > AC and DB = DC 

Prove that : m (Z BAD) « m(Z CAD) 


Wonders 


of numbers d 


Aor o ION 3i pick any positive 2 digit number. 


У Interchange the two digits to get a new number. , 
У Subtract the smaller number from the bigger number. | 


У Is the difference divisible by 9 ? ð ; 


Do the exercise again using different numbers. 


(16, 


Comparing the lengths of 
sides in a triangle 


€ Remember Understand ФА аә Problem Solving 


Exercise 


Interactive test 


Complete the following : 


11 If two angles in a triangle are unequal in measure ; then the greater angle 


in measure is opposite to ---------- and if the two lengths of two sides in a triangle are 
unequal » then the greater side in length is opposite to the angle which is «......... 


© (2 The smallest angle of a triangle (in measure) is opposite to - 


* з The longest side in the right-angled triangle is -- 


$ 4 The shortest distance between a given point and a given straight line is =+- 
* |5 ABC isa triangle in which : m (Z C) = 110° , then its longest side is ..-.--.... 
$ 6 ААВС: Іт (А A) = 50° з т (Z B) = 30° «then the shortest side in the 
triangle is .......... 


ААВС: Іт (Z A) =m (4 B) +m (ZC) » then the longest side in the 
triangle is ---------- 


Choose the correct answer from those ones : 
© [1]1nAABC sif m (Z B)» m (Z C) «then -+ 


(а) AB - AC (b)BC>AC (с)АС>АВ (d) AB » BC 
* 2)InAABC :if m(Z В) = 90° «then -+ 
(a AC» CB ФАВ>АС — (c)BC-AC (d) AB - AC 
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* |3| D AABC > if m (Д A) = 40° and m (Z В) = 70° s then ~- 


(a) АВ «AC (b)AB>AC — ФАВТАС (d) AB =АС 
$ [E RAXYZ if m (Z X) = 110° m (Z Y) = 40 s then XY -~ XZ 
(а) < > (= (d) // 


LL] In the following figures › complete using > ›<ог=: 
. 


a] А [2 


а XYZ is a triangle in which : m (4 X) = 45° »m (Z Y) = 85? and m (Z 7) = 50° 
" 
Arrange the lengths of the sides of the triangle ascendingly. 


LL) ABC is a triangle in which : m (Z А) = 40? and m (Z B) = 75? 
. 
Order tho lengths of the sides of the triangle descendingly. 


In the opposite figure : 
¢ "es 
AB // BC » 


m(Z DAE) - 70* 
and m (4 EAC) = 30° 
Prove that : AC > AB 
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Exercise Eight р 


ü Ш In the opposite figure : 
| ABC is a triangle. DEUB» 
ЕЄАС › ш (/ ABD) = 110° 
and m (Z ВСН) = 120° 
Prove that : AB > BC 


B CO Шш the opposite figure : 
АВ=АС ›ш (4 ABC) = 65° 

s m (Z ACD) = 20° ‚ AC BD 
Prove that : AB > AD 


Ш In the opposite figure : А 
9 / 
ABC is a triangle » CD bisects Z C and intersects AB at point D 
»m (4 BDC) = 100° and DB = рс $ 
10 
Prove that : AC> DB Д 
с * B 
: D А 
= / > 
AD // BC »m (Z BAC) = 80° and m (4 DAC) = 30° 80 
Prove that : BC > AB 
с B 


a IC] In the opposite figure : 
ABN CD={M} › AC L CD and BD L CD 
Prove that : АВ > CD 


Unit 5 @Remember * Ору — & Problem Solving 


In the opposite figure : A 
T ABC is a triangle in which : AB = AC › M is a point inside it such that 
m(Z АВМ) < m(7 ACM) 
Prove that : МС > MB é h 


(LQ In the opposite figure : А 


ABC is ап obtusc-angled triangle at В 
; DE // BC е 
Prove that : AE» AD | ы 
с B 
E im the opposite figure : E D 
AB» AC , DF // BC and 
ОСПВЕ= {A} x 
Prove that : AE > AD 
€ B 
Tn thc opposite figure : D A 
с 
ABCD is a quadrilateral » AB = Ар 
and m (4 Р) > т (Z B) 
Prove that : BC > CD 
€ B 
D ca Tn the opposite figure : A 


7 АВС: is a triangle in which : AB - AC : D САВ .ЕЄАС 
› BF bisects Z DBC and CF Ызссїз / BCE 
» BE ПСЕ = {Е} 


[s B 
Prove that : E D 
[1 m(Z ЕВС) > m (2 ВСЕ) [2] CF» ВЕ 
p 
п (LJ Tn the opposite figure : ^ 
рр 

Т ABCi is a triangle and D ЕВС where BD = AD 
Prove that : BC > AC 

с D B 


" In the opposite figure : 
Є 


D is the midpoint of AB » m (2 В) = 70° and m (4 DCB) = 50° 


Prove that : 
iim(4 A)>m(Z ACD) 


12] Z ACB is an acule angle. 


Exercise Eight 2 


А 


A A 
€ B 


In the opposite figure : 
© | 


АГ = BF = DF and m (/ FAB) = 50° 
Prove that: 1|AD>AB {2 BC>AC 


In the opposite figure : 
o 


ABC is a triangle in which : AB = AC and D C BC 
Prove that : AB > AD 


El] In the opposite figure : 
е 


| m(Z B) = 90° , DE L AC and AD bisects Z ВАН 
| 
| Prove that: |! BD = DE 


2|/DC »DB 


Є, 
А = 
g D B 
А 
Xf 
€ D B 


e In the opposite figurc : 

о 

| m (Z ADB) = 110° and m (Z C) = 60° 
Prove that : AB--AC-2AD 


[23] ABC is a right-angled triangle at B 
О 
Prove that : AB + BC <2 AC 


In the opposite figure : 

| ABCisa triangle » AD bisects Z BAC 
> CE // DA and cuts BA at E. 

Prove that : BE> BC 
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In the opposite figure : 

| XYZ is a right-angled triangle at Y and M EYZ 

Prove that : XZ > XM 


z M 
In the opposite figure : B 
m (Z ABC) =90° ; BD L AC 
and AB > BC 
A D 


Prove that : AD > BD 


СП ABC is a triangle » CD bisects Z C » CD (1 AB={D} 
о 
Prove that ; BC > BD 


(LQ) ABC is a right-angled triangle at B » D € AC and E C BC where AD = ВЕ 
© 
Prove that : m ( СЕР) > m (Z CDE) 


LI] ABC is a triangle in which : m (Z A) = (5 X 2? + 
е 
m (4 В) = (6 X 10)° and m (Z C) = (X + 20)° 


Order the lengths of sides of the triangle ascendingly. 


J For excellent pupils 


е 
g ABC is a triangle in which : AB = AC and X C AC »draw XY to cut AB а! Y and cut CB at Z 
Prove that : AY > AX 
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CO From the school book 


Exercise 


€ Remember ® Understand OApply Problem Solving 


Interactive test 
[1] Ts it possible to draw a triangle whose side lengths are as follows ? Give reasons : 
. 


|3 em. › 4 cm. s9 cm. | LO 5 em. › 7 em. » 8 em. 
LI 10 cm. »6 cm. + 4 cm. | 13 cm. »8 ст. » 6 cm. 


5 сш. 53 em. »4 cm. 9 сш. »9 cm. s 19 cm. 


Find the interval to which the length of the third side of the triangle belongs in cach 
. 
of the following triangles if the lengths of the two other sides are : 
ILLI 6 cm. › 9 cm. 


[1] 29 ст. ›3.2 ст. 


3cm. +3 ст. 


5.7 cm. » 7.3 cm. 


Choose the correct answer from those given : 


* ‘|The sum of lengths of any two sides in a triangle is -......... the length of the third side. 
(a) less than (b) greater than (c) equal (d) half 

© |2 The length of any side in a triangle .......... the sum of lengths of the other two sides. 
(а)> (Ы) < (с) = (d) twice 

© |3 Which of the following numbers cannot be the lengths of sides of a triangle ? 
(a)7 5755 (b)9 5959 (c)3 56212 (d)3 2455 

© а |Tf the lengths of two sides in a triangle are 7 cm. and 4 cm. » then the length of the third 
side can be .......... 
(a) 1 cm. (b) 2 ст. (c) 3 cm. (d) 4 cm. 
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Unit 5 € Remember @Understend — Opply — e Problem Solving 

© 15 If the lengths of two sides of an isosceles triangle are З cm. and 7 cm. «then the length of 
the third side is ....- os 

(a) 7 cm. (b) 3 cm. (c) 4 cm. (d) 10 cm. 


© 18 A triangle has one axis of symmetry s the lengths of two sides in it are 4 em. and 8 em. » 


then its perimeter = ---------- 


(а) 1бсш. (6) 20 ст. (с) 24 ст. (d) 30 cm. 


* 7|InA ABC sif AB 23 cm. › BC = 5 cm. and AC = X cm. s then X € 

(— @]з›5[ &]255[ (©]5›8[ @]2>8[ 
© 8|Ifihe lengths of two sides of a triangle are 5 cm. and 10 cm. • then the length of the 
third side belongs to --------- 


(а) [10515 [ (6)]5›15[ (©)]5›10] (9 [10,15] 
7? [В MAABC: AB+BC-AC. 

(a) > zero (b) < zero 

(с) = zero (d) = the perimeter of the triangle ARC 


7 U InAABC ,ABSBC 


1 


(а)> ®< (© = (ds 


In the opposite figure : * 
© 
XYZ is a triangle in which L € YZ such that XL = LZ 


Prove that : YZ > XY 
РА L ¥ 
ABC is a triangle in which BC is the longest side » D EBC such that CD = CA 
Е] 
Prove that : AB > BD 


a ABC is a triangle › AD is drawn to cut BC at D 
o 
Prove that : BD + DC +2 AD > AB - AC 


СД Tn the opposite figure : А 


ABC is a triangle in which M is a point inside it. 


| 
Prove that : 


МА + МВ + MC» i the perimeter of the triangle ARC 
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[8] In the opposite figure : 

1 ARC is a triangle in which E C AB 
;FCBCaniZCAC 

Prove that : 

The perimeter of A ABC > the perimeter of A EFZ 


Exercise Nine ə 


A 


In the opposite figure : 
o 
ABC is a triangle and D is a point outside it. 


Prove that : 


The perimeter of A ABC < 2 (DA + DB + DC) 


шше opposite figure : 

T ABC is a triangle in which : 
AB =3 cm. BC = 7 cm. 
Prove that: m (2С) < m (ИВ) 


> 


ü [CA Prove that the length of any side in a triangle is less than half of the perimeter. 


ABCD is a quadrilateral. 
© 
Prove that : AB + BC + CD- AD 


LLL] Prove that the sum of the lengths of two diagonals in a convex quadrilateral is less 


than its perimeter. 


Prove that the perimeter of any quadrilateral is less than twice the sum of lengths of its 


| diagonals. 


For excellent pupils 


(J 

[5] In the opposite figure : 
M is a point inside the triangle ABC 
Prove that : АМ + MB < AC + BC 


ABC is a triangle and F is the midpoint of BC Prove that : 
г 


T Ч АВ+АС>2 АЕ 
2\AB+AC>AF+BF 
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Complete the following : 


| A lamppost of height 4.5 metres is 2 metres far from a building of height 10.5 metres 
»then the distance between the top of the lamppost and the top of the building 
ls metres. 


|? The ratio between the lateral and the total areas of a cube is ---.-- 


1 A cuboid is of lateral arca 200 cm?. and the dimensions of its base are 8 cm. and 12 em. 


ə then its height equals ..- ст. 

|4 The measure of the angle between the two hands of the clock at 7 o'clock in degrees 
dS eene s 

|5 In the opposite figure : 


А square divided into 7 small congruent squares 
and two congruent triangles. If the area of the 
coloured square = 4 cm. » then the area of the 
coloured triangle is -.--..-.-- cm. 


^ | In the opposite ligure : 
АВС is a triangle in which : АВ = (4 X — 5) cm. 
»BC=(2 Х+4) ст. AC = (3 X+ 1) ст.  AB- AC 


s then the perimeter of A ABC = cm. 

7 A rectangle its length is X cm. » its width is y cm. and its А (3X +1)от. [4 
perimeter is P ст. ; then the relation between X з y and P is X = -.-.-..... 

8| Tf the side length of an equilateral triangle is 10 cm. › then its height is ---------: cm. 

5 | The measure of the angle of the regular pentagon is : pem, 


[10| The opposite figure shows a coloured rectangle inside 
a parallelogram » then the arca of the rectangle equals 
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Basic Skills Р 


17 In the opposite figure : D A 
If the perimeter of the square ABCD = 24 cm. b d 
»then the area of the square XYZB is -----.---- cm?. 
© в РА 


12 A cuboid is of total area 148 cm. and its lateral arca is 110 em”. › then the area of its 


Choose the correct answer from the given ones : 
|3 The acute angle supplements ---------- angle. 


(a) an acute (b) an obtuse (c) a right (d) a reflex 


2 The number of diagonals of the hexagon equals -........- 


(а) 3 (56 (с)9 (d) 12 

3 Тһе number of axes of symmetry У са 
of the apposite shape is -.-------- X ) 
@)1 (52 (с)3 (94 


4 A wire in the shape of an equilateral triangle of side length 4 cm. 
is reshaped as a square; then the side length of the square is - 
(a) 12 (b) 16 (c)4 


|5 In the opposite figure : 


А circle of radius length 2 cm. touches two sides of 
a square › then the area of the coloured part is -+--+ ста?. ) 
A 

(а)4-л (3-2 @t @2хл 

[8 The ratio between the area of a square region of side length Í cm. and the area of 
a square region of side length 2 { cm. is -+ 
@ 1:2 (56:4 (91:4 (44:1 

|? Оп a map »each | cm. represents 5 km. If the distance between two places is 
i km. › then the distance between them on the map is 


(a) 0.1 cm. (b) 10 cm. (c) 2.5 cm. (d) 0.4 cm. 


8| If the area of the base of a cuboid is 12 cm?. and the arcas of two side faces are 6 cm”. 


cnr. 


| (а) 9 (b) 576 (c) 24 (4) 32 


and 8 cm. › then the volume of the cuboid is -.. 
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@ Remember 


@ Understand — Ofpsiy e Problem Solving 


5. This solid will be rotated to another position. 


Which of the following may be a position of the 


solid after rotation ? 


(a) (b) 


110 In the opposite figure : 


(c) 


A rectangular garden with a rectangular path of 
width 1 metre. Which expression shows the area of 
the coloured part of the garden in square metres ? 


(а) X^43x 
(c) X?*«4 x-1 


(be) x? 44x 
(à x?«3x-1 


2 cm. + then the perimeter of the figure in centimetres is 


113 In the opposite figure : 


A squarc of perimeter 32 cm. divided into 
8 congrucnt triangles » then the area of the coloured 


region is -+--+ cm? 
(а) 4 
(c) 16 


114 In the opposite figure : 


If m(Z А) + m (Z C) = 140° 
m (ZB)2m(Z D) 

+ then m (Z B) = ---------- 

(a) 50* 

(c) 110° 


(5) 8 
(d) 32 


(b) 55* 
(d) 220° 


СИ 


(Х+4)ш. 


11 The opposite figure represents a quarter of a circle of radius length 


[ORE: (5л 
(с)л+4 (d)4u+4 
12] The area of a square whose side length is an integer may be з сті. 
(а) 600 (b) 900 (с) 800 (9) 700 
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Accumulative tests 


on Algebra and Statistics 


Accumulative test Ey оп lesson 1 - unit 1 


Choose the correct answer from the given ones : 


1313.20... 
Ap mem 


TA 
4 20 


20 
а 27 


wa 


(а)25 (b)- 125 (c)125 (d)5 


B 
13 {х= sthen X= 


И Complete the following : 
AN 44 
e Tias -J25- 
i8 [x =3 then YX -2 = oe 


а The cube whose volume is 8 em? » then its edge length = oem, 


E Find the S.S. of each of the following equations in Q : 
1 X541 zero 


8x?47-8 


[гу 


Accumulative Tesis 2 


Accumulative test E till lesson 2 — unit 1 


EJ Choose the correct answer from the given ones : 


Wie 


(ау (b) eg (dz 


[2 The irrational number located between 2 and 3 is - 


(ay (bj 10 («72.5 CRES 


3 
з The nearest integer to ү -28 is ------ 


ia) 4 (b)- 30 («1—3 (9)3 
[alt х= Jz » y z2 s then which of the following does not represent a rational number “7 


(a) X7 y (bi X: y? tef x? y (2 xy 


В Complete the following : 
awa -e= бин 
ig #х<7<х+1-ХЕ® then X= нне . 
(3 Hf the volume of a cube is 125 cni? s then the area of one of its faces is «s 


[4 The sum of the two square roots of ES equal «e 


а [а] Prove that :{5 is included between 2.2 ard 2.3 


3 
[b] Without using the calculator » prove that E 15 is included between 2.4 and 2.5 


Algebra ona Statistics 


Accumulative te kN tili lesson 3 – unit 1 


Е Choose the correct answer from the given ones : 


TRUR ee 
4 


uc Re ОВ (iR d IR 


2 The irrational number located between 4 and 5 is ---- -.--:----. 


cos (472 [I 342 {10 


a> thi< «12 Wis 
-| Which of the following rational numbers is located between + and i 7 
ШЕ DE 103 uh -03 
s f= 
a 


1j ibid a s (dy) 2 


Е Complete the following : 


‚ ONQ= 


7 TheS.S.of X^ 4 4 = zero in Ris 


Aa SB 


ETIR ec 


= The $.5. of XË — 8 = zero in Ris o 


Accumulat ve Tosts p, 
_ т 


Accumulative test Я till lesson 4 — unit 1 


Ё Choose the correct answer from the given ones : 


| {The multiplicative identity clement 93} =-= [0 5 3] 

fa) Е doc tc we 
i И 

ia) ® UR. (Е) ]- = > eof i] s0] tdi [0 e 
laliya [x - 5 s then X= 

(4) 125 (1 27 (0) —27 (di3 


4 If X isa negative number › then which of the following numbers is positive ? 


(2) X? (b) 2X (ox? id a 


EJ Complete the following : 
T pssl-Bss[5-——— 
21] ss [U]-s ol] 8 неее 
L3] The sum of the real numbers in the interval E 4 ,4] equals -... 


а QU Bz ee 


Я нх=[2,5] , v-[o:3] 
т Write X using the description method. 2 Represent X > Y on the number line. 


з Find : X — Y as an interval by using the number line. 1529 € X - Y ? 


Bux-Li 4] 5 Y=[ of 


> find using the number line cach of: X UY »X MY sY-X 


OE Neg ада Yi (OW tol рава Лы g 


Algebra and Statis> cs 


Accumulative test H till lesson 5 — unit 1 


E Choose the correct answer from the given ones : 


6l 

E 

(2 i52 (9243 (2633 
00е 

(а) zero (ж (oR (a 


= з eh ы 
а|Тһе rectangle whose dimensions are q- 1) em. ғ ( 7+1) ст, sits area 


Й& iesus em? 

(ays (b)7 (e)6 n247 
algtx-(243 » у= 3 s then x? y? S neee 

(243 (by 1242 (65 ШЕП 


[2] Complete the following : 
1[-155]-T 1,5}= 


я - LN 2 
|2 The cube whose volume is 64 cm? » its total area = - cm? 


be fis a {з 
з The multiplicative inverse of —— is <a 


3 à 
8|#Х=]3+1 » y [2-1 then (x e уе еее 


1 = 2-13 find the value of : | 292 +1 


Ø ra=5 = А > as +13 + find in the simplest form "Showing steps" 


ha we 2 
|126 2 a^ b 


Accumulative Tests 2 


Accumulative test nm till lesson 6 — unit 1 


Choose the correct answer from the given ones : 


U | The multiplicative inverse of the number | BAS неее 


45 


60442 (b) 3 (с)2]5 (d) 
Н ws „Го EP „үво знн "In the same pattern" 


[vi 


(ay {75 (5/20 (дүп? «125 
jL n — M! 
3] fx tala = 
= fa 
242 b)1 y2 (d) A 
4 Ix «242 -47 , у=2\2+ 7 then Ху—-1=.............. 
(a) 5 (b) zero (c) - 4 (d) 7 


А Complete the following : 
11]1,3]1[2,5]= 
[8| The S.S. of the equation : X? + 25 =0 in Ris oee 


2 "Ihe additive inverse of the number 3 -{з is 


H rA=]-%,3[ › B=[-2 5] › find using the number line cach of : 


АПВ [= B-A 


E] Simplify each of the following to the simplest form : 
1118 454-312- 124 


[27 in - ee d - y 


Algebra and Statistics 


Accumulative test 7 | till lesson 7 – unit 1 


[1] Choose the correct answer from the given ones : 
[1] The multiplicative inverse of the number : 1 -42 is Е 
о -1 (b) 1-2 (©-\2-1 (dy 1+2 


а#х=2+15 , у=2-45 > then (x - d = =- EE 


(a) 248 (b) 20 GESE (d)-1 
3 
зу. 1-64 = rein 
(a) zero (b) 12 (8 id)-8 


а |'The irrational number included between 3 and 6 is зт 


(fs уро (2s «27 


Я Complete the following : 
2 


45 


|2 | The multiplicative inverse of the number ES dg enn 


MEXER ,x?-5 then (x45) 


эВ =e 


la 7-45) (17 +15) = nn 


BBialigxy=1 » y= 2443 »find the value of : X? +48 in its simplest form, 


[b] Without using the calculator » simplify the following to the simplest form : 


25 ({5-2) + o-o ff 


Bax =\5 +2 5 у = the multiplicative inverse of X » prove that X and у are conjugate 


— 2 
numbers » then find the value of : ( ү: ) 


Accumulative Tests 2 


Accumulative test |8 | till lesson 8 — unit 1 


Choose the correct answer from the given ones : 


(2)0 (b) 1 (с)-1 (d)2 


'e|'The S.S. of the equation : XI B97 MR ig erenn 


(а) @ (b) {3} (c) [- 3} w) {0} 
8)x-Y341 , у={3-1 s then X + y = oeeo 
(a) 36 (b 243 (93 (d) 0 


— 3 ET m 
215.375 =. е 


(а) 5 OE EDI cs (d) 40 


E Complete the following : 
[ЛЕХ =[0 › cof › then =... 


mais «42»... 


Е] 16 +{з= eee (in the simplest form) 


po 2 -{-27 =... 


E Simplify each of the following to the simplest form : 


prs 43/1 3-2 
isa es [3- CES (а) - Ca 


В ыих-=[-2,3] > Y=] › 1] »find using the number line each of : 


[(]ХПҮ (2) X-Y 


" 2 
[b] i£ X = $ E om »find the value оѓ: (у— 1 x) 


Algebra ond Statistics 


Accumulative test 9 | till lesson 9 — unit 1 


El Choose the correct answer from the given ones : 


[1] № the volume of a sphere = i JU cm? then its radius = =- cm. 
(a) 3 (6) = © (=) (d 7 

[£| The volume of a cube is 512 cm? 5 then the perimeter of one face = em. 
(a) 8 (b) 64 (c) 32 id) 16 


|3 {Үз +з = 
ШЙ] ay fs cya ay 2 


9 | A sphere and a cylinder are equal in volume and there radii are equal in length 


» then the height of the cylinder = .............-. the radius of the sphere. 
|3 (d) 4 
(а) 3 (b)4 (c) 4 (d) 3 


[2 | Complete the following : 
(1I x- 5-3 > y=15+3 »then Xy = 
[2] A right circular cylinder with volume 90 7t cm? and its height 10 cm. s then its hase 


radius length = +--+ 


[3]]-2 :2[ I 8 9 -sses 
[а] If the dimensions of a cuboid are | 5 cm. „ү5 em. and 5 cm. 
s then its volume = ss: em? 


[4] Find the height of a right circular cylinder whose height is equal to its base radius 


length and its volume is 64 Л cm? 
4 
> у=йў?т-үз 
mg “® {т-Ү» 


> prove that : X › у are two conjugate numbers › then find the value of : X y 


[b] If X= 


П [2] The volume of a sphere is 36 JU cm? Calculate its surface area in terms of zt 


к= Ж 3 
[b] Simplify to the simplest form : ү 125 —{250+ 1-6 +ү 20 
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Accumulative Tests 2 


АсситшаНуе їіеѕї 10 till lesson 10 - unit 1 


El Choose the correct answer from the given ones : 


[1] The S.S. of the equation : X-- 5 = |- 5|in Nis - 


(а) @ (b) {0} (c) {10} (d) {-10} 
[2] The S.S. of the equation Wax- 1=2 Ris eesse 
(a) {213 } в) {үз} (c) {2} w 1242] 


[3| If three quarters of the volume of а sphere is 8 Jt cm? › then its radius length 


(2) 64 (b) 8 (с) 4 id) 2 


[4 | The irrational number included between 2 and 3 is 
() 2 d. уо (cy? (үз 
2 


Complete the following : 


(4) The S.S. of the inequality : - X «2 in ів... 
[2] The S.S. of the inequality : 3 X -2» 1 in R is «~+: 
L3] The S.S. of the equation : (2 +3) (x3 +1) =0in Ris ............... 


[а] If [3 +8] is the S.S. of the inequality :a<X=+2<b s then a + b = ono 


[a] The volume of a sphere is 39000. m3 » calculate its radius length. (л = 22 
7 5 7 


[b] Find the S.S. of the inequality : -3 < 2 X + 1 <7 іп Rin the form of an interval > 


then represent the solution on thc numbcr line. 


[a] If X2[-1;4[ > у= [2 6] using the number line find each of the following : 
GIxXUY [sxnv 


[b] Find in R the S.S. of the inequality : X — 1 < 3— X = X + 5 in the form of an interval 


and represent it on the number line. 


ЕН 


Algebra and Statistics 


Accumulative test |11| till lesson 1 — unit 2 


[1] Choose the correct answer from the given ones : 


[1] The relation : 2 X + y = 6 is represented by a straight line intersects the y-axis 


at the point 

(а)(0,—6) (b) (0 36) (с) 6 +0) (06,0) 
[2 | The relation : 2 X=3 y is represented by a straight line passing through 

the point e- ә 

(а) (2 »3) (0,3) (c) (0 0) «b (250) 


3|The S.S. of the equation : X+9=|—5| in Ris «++ 
(a) {0} (b) Ø (с){-4} (d) {4} 
2) The point (3 К › 2 К) lies on the straight line: X-3 y 2 9 s then k = one 


(4) 3 (b) 1 (c)0 (d)2 


Я Complete the following : 
a (1з 2) (48 2) =- — 


| 8 Tf (3 » 6) satisfies the relation: 2 X + y =a 9 then = з 


|8|X = 4 is represented by a straight line parallel to ах. 
4 Тһе volume ог a sphere = $ Л em? , then its diameter length = -+++ em. 


[а] Find four ordered pairs satisfying the relation : y -2 X = 5 


[b] Without using the calculator ; simplify the following to the simplest form : 


E m 
"Showing steps" T2 4 54+ |+ 6 E 4 


[а] Find in В the 5.5. of the inequality : 


—2Х+5 < X- 4 and represent it on the number line. 


[^] Graph the relation : X—4 у — 4 and if the straight line representing the relation 
intersects the X-axis at the point А and the y-axis at the point B › find the area of the 


triangle OAB where O is the origin point. 


ЕЯ 


Accumulative Tesis 


Accumulative test 12| tilllesson 2 — unit 2 


Е Choose the correct answer from the given ones : 


(1 Which of the following ordered pairs satisfies the relation : y 2 - X 32 


(акі »—4) (b( 2,—5) (l 3-2) Gb(3 +0) 
3 
(ete --6a =. зала 
(a)zero (b)12 (e)8 (b-8 


[3 The slope of the vertical straight line is зе 


(a)zero (b)1 ic-1 (d)undefined. 
[4 If the slope of the straight line representing the relation : X+ m у = 5 is undefined 


> then m = es 


(а)1 (hbi- 1 (c)5 (d)zero 


B Complete the following : 
1 The cube whose volume is 27 ста? » then its lateral area = -.-.-.......... em? 
| 2 The slope of the straight linc perpendicular on y-axis is «e 


3 [If the straight line which passes through the two points (3 К) » (4 › 5) is parallel to 
X-axis › Шел К = - 


| [The straight line which passes through the two points (5 »—5) › (5 55) is parallel to 


icem RET 


E [a|Represent graphically , then find the slope of the straight line that represents the 
р grap у ре р 
relation : X4 y 27 


[b[Find the S.S, in В for the incquality ; 


2X+3<5%X+3<2X+49 then represent it on the number line. 


[4] |а]Ргоуе that the points A › B and С are collinear where AQ »—3) » В(4,-5) 
and C (0 ,-1) 


[b |Simplify to the simplest form : 548 +4 pra 2 (| 50 -ie 


Algebraand Statistics 


Accumulative test C] till lesson 3 -unit 2 


©) Choose the correct answer from the given ones : 


|3] If 100 gm. of food have 300 calories » then the number of calories that exist in 30 gm. 


of the same fuod equals --------------- calories. 

(а) 90 (b) 100 (c) 900 (d) 9000 
[2 Ys m 1-3 soL 

(a) C w Ф (o Е (d) € 


ЮВ Complete the following : 
1| The slope of the straight line parallel to Х-ахі İS е 


[E] The intersection point of the two straight lines X 2 2 » y = 3 is 


5) IP the slope of the straight line which passes through the two points (2 »k) » (3 »— 1) 
is 2 > then К = + 


EJ The opposite figure на пеп. 
shows the relation 
between the height of 
n person (in cm.) и С | 
and his age (in years) : BELT 7 

[3] Find the slope of cach -— г” 
of AB » ВС and CD EF a | 

|» Calculate the difference Е 
between the height of E | | 
this person when he was 
8 years old and his height 
when he was 20 years old. 


[5| Aright circular cylinder » its diameter length is 14 cm. and its height is 10 cm. » find 
gi g 
the lateral arca and the volume of the cylinder. (x = 2) 


[b] Represent graphically the relation : y - 2 X= 1 + then find the points of intersection of 
the straight line with the two axes. 


m RANZ 121 R UZ [з] R, 
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AccumulativeTests 9 


Accumulative test 14 11| lesson 1 -unit 3 


E Choose the correct answer from the given ones : 


[3] The irrational number included between 3 and 4 is з... 


(а) L5 0) {5 БЕШ (d) 3.5 
[2] [50 Ag =. 
(a) {42 (b) 342 (cy 243 са) {58 


Complete the following : 
[1] If (3 за) satisfies the relation: 2 X+ y = 10 s then a = ~- 


2| The slope of the straight line which passes through (3 › 2) and (5 › 6) iş 


Е] The following table shows the marks obtained by 30 students іп an examination : 


[s|»]u]4Ts[» [16] 7 [8 [v] 2 [0| 7 [12] 5] 
{з 15 [13 139 [14 [19 [3 [n а [з | 2| 13] 7] 


Form the frequency table to these data. 


О [a] Find the S.S. in R of the following inequality as an interval 1 <3 X-2 «13 


[b] Find thrce ordered pairs satisfying the relation : 
у= Х+2 + then represent it graphically. 


В (а) Simplify to the simplest form : 4 14432 E 72 
N 2 


[b] №х=45+2 » ху=1 


> find : y ; then prove that X and у are two conjugate numbers. 
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Algebra and Statistics 


Accumulative test EH tilllesson 2 - unit 3 


[Choose the correct answer from the given ones : 


д => М 
[1 The figure 3 7 represents the interval - 
(а » 7 (»[ »7] (O13 ›7[ (913 7] 


elf the point (3 а) lics on the straight line : y 4 2 X= 5 › then a = een 


{a)l (b)- 1 (с (Ч)2ето 


Я Complete the following : 
[1]The slope of the straight line passes through (3 › 8) and(. 1 »4) is === 
[EI x e y 2 Ху= 5 chen x^y y? X= 


Я The following table is the frequency distribution of wages of 100 workers weekly : 


( Ses |50- | 60- | 70- | 80- | 90- | Total | 


[Frequency] 5 15 | 30 | 40 | 10 | 100 | 


+ [1Find the number of workers whose wages are less than 70 pounds weekly. 


{2 Graph the ascending cumulative frequency curve. 


EJ Find the S.S. іп R of each of the following : 
242 х-1=3 


[2-5 х2 Х- 3 < 7 and represent the S.S. on the number line. 


а [a]Find the slope of AB » where : А (-1 »3) and B (2 , 5) » is the point C (8 s )€AB 7 
|} X = [2 › <[ and Y = ]- 2 ›3[ › find using the number line : 
mxnv [2х уу 
(SX-Y 
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AccumulativeTests ? 


Асситиіаіме іеѕїі 16 till lesson 3 -unit 3 


a Choose the correct answer from the given ones : 


[1 | The arithmetic mean of a frequency distribution equals ...........— 


(a) sum of (X x Л (b) sum of (X+ f) 


sum of f sum of f 

(с) езшш зз DT nee (d) sum of (f + X) x gr 
[2] The arithmetic mean of the values: 18 523 2k — 1529 «kis 18 then k = 

(а) 1 (b) 7 (c) 29 (d) 90 
3) fa «A182 442 ifa = 

(а) {2 (b) zero (c) 2 (d) 3 
[4] If the arithmetic mean of the lengths of a triangle equals 12 ст, 

» then its perimeter = 
(а) 4 (с) 24 (4) 48 


Complete the following : 
[1] The slope of the straight line parallel to X-axis is = 
12) Tf the lower limit of a set is 10 and its centre is 15 > then its upper limit is чины 
[3] The conjugate of the number 24 lim 


[4] ће arithmetic mean of thc two values AS апа] 45 is --.-... 


The following table shows the frequency distribution of extra wages weekly for 
100 workers in a factory : 


Extra wages іп pounds | 20 – | 30— | 40- | 50- | х- | 70- 
Number of workers 10 k 22 26 20 8 


(4) Calculate the value of each of X and К 
[8] Find the arithmetic mean of this distribution. 


Bus right circular cylinder of volume is 924 cm? and its height 6 cm. 


Calculate the diameter length of its base (x = 22) 


Id iR у ved. ut X and y in the simplest form 
Ts regm 


» then find the value of : X? y? 
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Algebra and Statistics 


Accumulative test [17| tilllesson 4 — unit 3 


Ochoose the correct answer from the given ones : 


|The order of the median of the values : 5 +7 26 › 4 and Bis sr 


(third. (břourth. (св. (dysixth. 
| The arithmetic mean of five numbers is 7 » then the sum of these numbers 
equals сз 
(ал2 (585 (cl (d)18 


*(3 »2) does not satisfy the relation -- 
(ay -X-5 (DBy-Xz3 (cy - X77 (d2y-Xz1 


3 The intersection point of the ascending and descending cumulative curves is (30 » 50) › 
then the sum of frequencies is 5 


(280 (50 (c)L00 460 


ГЇСогар!е{е the following : 
{The median of the values : 7 +3 »9 » 1 and 5 is +--+ 


* The dimensions of a cuboid are 2 cm. „үз em. and [6 cm 


» then its volume е Cm3 


|5 Jf the order of the median of a set of values is the fourth › then the number of these 
values equals - 


|“ The median of the values : 34 » 23 » 25 ›40 , 22 and 4 is --- 


В [а Graph the relation : y 22- X 


Ib The following table shows a frequency distribution : 


Sets |20-|30- , 40-  Ss0- | &- | 70- | тма | 
Frequeng| 10 | к | 2 | 25 20 | в | 100 | 


Find: ‘The value ofk 


[2' һе median using the descending cumulative frequency. 


(©) „ға the S.S. of the inequality : -3 < 2-5 X < 12 where X ER 
ip X = ]3^7] > у= [5 ›=[ by using the number line find : 
ak VY lex uv IsK-Y 


DN 


Accumulative Tests 2 


Accumulative test 18| tilllesson 5 — unit 3 


 Сһоозе the correct answer from the given ones : 


[1 [Ге most common value or the most repeated value of a set of values is «v. 


(айс arithmetic mean. (bythe median. 

(c)he mode. (dXhe range. 
[2 The arithmetic mean of the values : k ; Х ;3 К equals +++ 

(aß k (р k (ci- k (dc 
(ga Na =... 

(ая (bj- 2 (c gero (d-4 


4 
[4'The inode of the values : 8 Ув {в , 2421 шрны» 


(a8 (bM 2 (ер 422 


EXcomplete the following : 
[1Гһс mode of the valucs : 3 6,5 3653 96 9518 cscs 


(2If (a » 3 a) satisfies the relation: 2 X + yz15;thenaz .............. 
[31 the volume of a sphere is 36 д cm? , then its radius length = .............. cm. 


[аН the mode of the values : X+ 1 +455 57i84 s then X =... 


la Find the S.S. of the equation Tx +1=8inR 


[b]Reduce to the simplest form : (15 E 2 i + yao 


Е [aFind the value of y such that the straight line passing through the two points (3 » 4) and 
(2 › у) is parallel to the X-axis. 


TbIThe following table shows the frequency distribution with equal range sets for the 


weekly wages of 100 workers in a factory : 


| Sets of wages in LE. 70- so- | o- | 100- | x- | 120-] 130- 


| Number of workers | 10 13 | к-а 20 16 14 11 


Find : [17Гһе value of each of X and к 
[The mode of wages in L.E. by using the histogram. 
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Monthly 


Tests 


October contents 


+ Unit One : Real numbers. 
From lesson (1) "Cube root 
of. a rational number" lo the 
end of the lesson of "Ordering 
numbers in R" 


November contents 


* Unit One : Real numbers. 
From "Intervals" 
to the end of the lesson af 


"Applications on the real 
numbers" 


October tests on Algebra and Statistics 


Total mark 


| Test |1) | = | 
Choose the correct answer from the given ones : (3 marks) 
Git 25 = {У ten y= = 
(а) 5 (b)-5 (c) 125 (d) -125 
[E] The irrational number included between —2 and —1 is +--+ 
(a)-3 OEE (є)-{з (2 
к, o ie 7 
(a) Jo ›=[ (5) ]-  »0[ (c) [0 ›=[ (4) ]- 20] 
Complete the following : | (3 marks) 
TDR, UR eee 
.2| The 5.5. of the equation : (x-¥5) (x +73) -20inQis--—— 
Bhi 4-024)» 
Prove that [2 lies between 1.4 and 1.5 (2 marks) 
ü The capacity of a cube is 27 litres. Find its inner edge length. (2 marks) 


(EN eei Z sabal Y/ (ol) Ыл, раа Л als | 25 


Algebra and Statistics 


Total mark ~ 
ега P 
[1] Choose the correct answer from the given ones : (3 marks) 
ORAR o 
WR" (b) ore) Dø 
(3)3/0001 x 1 = ie 
1 1 
(а) ? (2 3g (d) 20 
|3] The irrational number included between 2 and 3 is +--+ ст? 
XE үя 7 (021 
E Complete the following : (3 marks) 
DT x? 227 » then Х = з 
BJU Q = 
3) The 8.5. of the equation : X? +4 =0 in R is ee 
Find in R the S.S. of the equation : 2+ X? = 1 (2 marks) 
Е нх= |- 1,4] and Y = [5 ;e4[ (2 marks) 


> find the following using the number line ; 
XUY 5» Y-X 


ЕЗ 


November tests on Algebra and Statistics 


r Total mark > 
Tese Jt] = 
| Tese |1) 2 
E Choose the correct answer from the given ones : (3 marks) 


[Т] The S.S. of the equation :/3 xX- 1 72 in Ris~ 


wB} off} ef} өр} 


1 " 
"ERE өң M. «- 15-43 


2 The conjugate number of the number 


[8 | The volume of the sphere whose diameter length is 6 cm. equals «+++ сш? 
(а) 288 (b) 1270 (c) 36.0 (d) 288 Л 
Complete the following : (3 marks) 
(1] The edge length of a cube is 4 cm. › then its total area = =- em? 


[2] The multiplicative inverse of thc number 6 d$eeee 


(SJ If x2 = 5 s then X in the simplest form = -+--+ 


Е Simplity to the simplest form : 24/18 +750 + 14162 (2 marks) 
3 


О Find in R the SS. of the inequality : (2 marks) 


—1«3X-45«11 » then represent it on the number line. 


Algebra and Statistics 


| Tec [2] = 


Choose the correct answer from the given ones : (3 marks) 


11 Jf the dimensions of a cuboid areY2 cm. „үз сш. and} 6 cm. 


s then its volume = -+ em? 


@а){30 os (c)6 «fis 
[2] The S.S. of the inequality : - X < 2 in R is -+ 

(a) Leo »2[ @)]-=,-2[ (c) -2, (d) ]- 2 , cof 
[S] The additive inverse of the number (2 -15 ) is 


(ay f2 +5 ъ{з-{2 (д2 -{5 @-ү2-{5 


E Complete the following : (3 marks) 


[T] The multiplicative neutral in R is - = and the additive neutral in R is == 


(als > 420 à fas > {во эзсе» (in the same pattern) 
э2+ pE 


E Find the lateral arca of a right circular cylinder of volume 924 cm? if its height equals 6 cm. 
(Gi 2) Q marks) 


Инь (2 marks) 


+ find in the simplest form the value of : 22-5 


Important 
Questions 


on Algebra and Statistics 


Important questions 
on Unit One 


Real Numbers 


227 +3- —€—— 


(а) zero (b) 3 (с) 6 (d) – 24 


а The irrational number located between 2 and 3 is «+++: 


(a) {3 (b) 4-1 (с) {т (4) 24 


B +в-{2=......... 
(a) {2 ib) 46 є) 242 (d) 2 


[3 #7 = Is »5)=- — 


(а) [5,7] (в) ]5,7[ i) {5,7} (d) 15,7] 
[3 The S.S. of the equation : X? = 8 in Q is eee 

(a) [72] () {2} (с) {2 5-2} (d) {64} 
П The multiplicative inverse of the number i is- 


(а) u a» 63 (c) 243 (d) -245 


A tight circular cylinder of volume 90 Jt cm? and height 10 cm. › then the diameter length 
of its base is «e 


(а) 2cm. (b) 4 em. (c) 6cm. (d) 3 cm. 
3 
E ifo -3[x s then XH eee 
(а) 27 (b) 64 (c) —64 (d) —27 
B [3,51-4{5} =... 
(а) [3,4] (b) [3,51 (c) {3 4} (а) ]8 $5] 


The volume of the cuboid whose dimensions are [2 cm. E EI cm. апа\[6 ст. 


ів ees ef 


(а) 6 (b) 36 (c) sfe (d) 1842 


30 


ImportantQuestions 9 


The S.S. of the inequality : X < 2 in R is ~- 


(a) )-*e »2[ (b) J% »-2] © ]-2,%[ (d) Psl 
EX < 36« x41. ХЕХ s then X 
(a) 2 (b) 3 (о) 4 (d) 6 
TRS ыллаа» 
(а) [0 se (b) ]-* | (c) |e sol (a) [1 ef 
The volume of the sphere whose diameter length is 6 cm. equals езе em? 
(a) 9л (b) 127 (c) 367 (d) 228 7t 
If the volume of a sphere is Ay cm? › then its radius length is -+++ em, 
(a) 10 © $ © 5 (d) x 
If three quarters of the volume of a sphere equals 8 7t cm? ; then the length of its radius 
equals +. CM. 
(а) 64 (b 8 (c) 4 (d) 2 
The volume of a cube is 64 cm? › then its lateral area is + cm2 
(a) 4 (b) $ (c) 64 (4) 96 
A right circular cylinder whose base radius length is г cm. and its height cquals the length 
of its diameter » then its volume is cm? 
(а) лг? ©) л12 (c) 20° (d) 213 
Bp ат 
(a) IR b) Ø (c) Q d) Q 
The S.S. of the equation : X7 + 9 =0 in R is +- 
(a) {-9} © (-3] €) 5-3] d) Ø 
The S.S. of the inequality :— 1 s X < 1 in R is eeen- 
(а) ]-1,1] © 1-15 (© }1>1[ (d) [- 1 » 1] 
The edge length of the cube whose volume is 242 сш equals --------------- ст, 
БЕЙ (b) 2 (©) 8 (d) 15 


Algebra and Statistics 


FE] The 5.5. of the cquation : (x? +4) (X?-9) =0 in Ris - 
(a) {3} (b){-3} (с›{3 аф (ne 


T A right circular cylinder whose radius length is 7 cm. and its height is 5 cm. » then its 
lateral area їз Cm’ 


(1050 76 (b)70 л (c)9 л (135 2 
HER, ЈЕ = 

(я) {oh (OR R- {0} 
USE X» 5 s then l(5-xy = 


(95- X tx [s- x (c)X-5 (d)X4 5 
Second) Complete questions 


EDO U Q = o 


Ён {а = 2453 » then a = nnn 


ra ORCS tae ps 


G13 4-155) 2——— 


К The multiplicative inverse of the number ({3 +42) in the simplest form is «e 


(air + ={5- 2 » then the value of X in the simplest form is - 


(OR, in an interval form is тез 


E: -{з = 


in] The irrational number 10 lies between the two consecutive integers 
нень 


{2 Er „Пв RE oe «in the same pattern» 


[E The sum of lengths of all edges of 2 cube is 48 cm. s then its volume is 5 


EN 


Important Questions 2 


The volume of the sphere whose diameter length is 2 cm. is = 


E ie the volume of a sphere = 2 Л cm? 5 then its diameter length = е ст. 


(© The rectangle whose dimensions аге (3 -¥5) om. and (3 ws) cm. its perimeter = е н» 


n io В а 2 
[I The circumference of a circle is 45 п cm. › then its area is ----------..-. ст 


9:16 м 


3 
[E The additive inverse of the number Ү- 8 ig 


Ф ҥх={үз+2 › yed3-2 sthen (Xy X+ y) = (o) 


A right circular cylinder whose volume is 125 Jt cm? » its height = its radius length » then 
its radius length is e cm. 


mn sss] ГЇ = ә... 
Lial m 
Ea «ig -an2 ifa = 


Essay questions 


тх=|-3,2[ ; у=[-1, 5] › find using the number line : 
1JXUY [2]х Пу (3JX-Y 


Bra-|-~,3[ › B=[ 255] 
› find using the number line: B-A sA NB AU B and & 


 пх={үз+1 > Pus »find the value of : ХУ. 
(1341 = 


[4 fx- , y =Y5+2 » prove that : X and y are conjugate numbers 


4542 


» then find the value of : X? у? in its simplest form. 


Ghirx=7 {5 , y- 2 — find the value of: X22 Xy +y? 


TE 


(OLN pa f uiis] Y Cod sal, palagi LIS 33 


Algebra and Statistics 


Bix- AT EH > y= X prove that : X and y are conjugate numbers 


+ then find the value of : Х2+ Xy +y? 


@ их- 4 447 ‚ у ES - - find : (X+ у)? in the simplest form. 


B :x-———— Yes sprove that : X « 222 


des 


Е Find in В the S.S. of the incquality:5 X 3<2Х+9 


{0 Find the solution set of the inequality in R » then represent it on the number line : 
5-3X»1l 


Find the solution set in R > then represent it on the number line : 1 < 2 X + 3«9 


Find the solution set in R » then represent it on the number line : x +2>3 


[E] Find їп R the solution set of the inequality : 4 Х+3> 5 X+ 2> 4 X sthen represent it 
on the number line. 


Simplify to the jus ilian GE 4+ 2)- 2 (42+ 1) 


Simplify to the simplest form :'[75 — oat 743 "m l 


© Simplity to the simplest form Ver + Aza -3 fs 


Find in the simplest form : {12 +54- 2 43 6 


{D Find in the simplest form : 450 +454- 104) ШЕ 116 


[19] Find їп ЇЁ the solution set of the equation : (X — 2p z125 


А spherc with volume 36 7t cm? > find : 
[1 | The radius length of the sphere. 22 The area of the sphere in terms of T 


EI] Find the height of a right circular cylinder whose height is equal to its base radius length 


and its volume is 27 Ж cm? 
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A right circular cylinder whose base radius length is 4 2 cm. and its height is 9 cm. 


Find its volume in terms of Jt. 


A right circular cylinder whose height is 10 cm. and its base radius length is 7 cm. 
Calculate its volume and its lateral area (n = 2) 


A metallic sphere » with diameter length 6 cm. has got melt und changed into a right 


circular cylinder with base radius length 3 cm. Find its height. 


A metallic right circular cylinder whose base radius length is 3 cm. and its height is 4 cm. 
has got melt and changed into a sphere. Find the radius length of this sphere. 


Find the volume of a right circular cylinder of lateral area 440 cm? 


and height 10 cm. (= 2) 


ЕЗ 


Important questions p 
on Unit Two 


Multiple choice questions 


E Which of the following ordered pairs satisfies the relation: 2 X - y 25? 


Relation between Two Variables 


(а) 133) (b) (153) (с) (3 31) (dj (2 ,2) 


E The ordered pair which does not satisfy the relation : 2 X + y = 5 is - 
(а) (153) (C157) (с) (3:1) (9) (4›-3) 


If (5 » 2) satisfies the relation: X +2 y =c › еп с = з 
(а) 8 (59 (с)7 (d) 6 


If the point (К › 2 К) satisfies the relation: y + 2X = 8 thenk = see 
(a)2 (b) 3 (c)4 (d) 5 


В 1f the straight linc which passes through the two points (3 › К) and (4 › 5) is parallel to 
the X-axis »then К = ст 


(а) 3 (b) 4 (с)5 (d)-5 


[3 The slope of the straight line which passes through the two points (4 » 5) and (4 » 8) 


a A 
(a) zero. (b) undefined. (с) 2 (4) i 
IfA (-3 » 1) and B (1 $3) › then the slope of AB = ~+ 
(a)-1 (b)2 OES (9) 1 


[ The relation : 2 x 4 7 y = 14 is represented by а straight line intersecting the X-axis at - 


(а) 2 10) (b)(U »2) (с) (7 +0) (d) (0 97) 


[ The slope of the horizontal straight line is -+--+ 
(a) zero. bi (c)2 (d) undefined. 


Т] Which of the following relations is represented by the X-axis ? 
(a) х=0 (b) y=0 (©) X=y (d)yz-X 
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important Questions 2 


Complete questions 


a The slope of the straight line passing through the two points (— 1,4) › (0 s 5) is eevee 


The slope of the straight line parallel to y-axis із e=- 


The slope of the straight line perpendicular to y axis is -- 


If the straight line passing through the two points (3 » 4) and (2 » y) is parallel to X-axis » 
р E р 
then у 2 eee F о X-axis 


В The relation : y = 5 is represented by a straight line parallel to -+-+ axis and its 
slope is -- 


Ю i£ C3 » 2) satisfies the relation: 5 X-k У=7 s then k = n 


If the points A » B and C are collinear › then the slope of АВ = the slope of «n 


[в] If the two ordered pairs (a › 2) and (3 ›Ь) satisfy the relation: Х+2у=3 
sthenaz- and b = erens 


B ra- sy) › В=(6 » 5) and the slope of AB equals 2 5 then y 2 
р! eq 3 Y 


Ш the relation: 8 X +3 
y-axis at the point --- 


= 24 is represented graphically by a straight linc intersecting 


Essay questions 


E Represent the relation : y = x +2 graphically. 


B Represent the relation : X + у = 3 graphically › then find the point of intersection with 
X-axis. 


Graph the relation : y = 2 — X › then find the slope of the straight line. 


В Find the two points of intersection of the straight line : 2 X + 3 y 12 with the coordinate 


axes. 


а Prove that : The points А (~ 1 »3) ›В (2 +4) and C (5 + 5) are collinear. 
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9 Are the points (2 +- 1) +B (© 1 +3) and (2 › 3) collinear ? 


If the slope of the straight line which passes through the two points (4 » 17) and (6 › К) is 4 
» find the value of k 


oO If (К 2 К) satisfies the relation : 3 X + y = 30 + find the value of k 


E Find the slope of AB › where A (- 1 ›3) and B (2 » 5) »is the point C (8 » 1) EAB ? 


(T) IfA- +3) and B = (3 » 5) » prove that : AB // y-axis. 


Е 


Important questions | 


on Unit Three Statistics 


Itiple choice questions 


[1] ‘The mode of the values : 3 4. ; 10 ;4 is + 
(а)3 (b)4 (c) 20 (d) 10 


The arithmetic mean of the numbers : 10 › 12 98 is = 
(а) 5 (b)6 (c)9 (d) 10 


В The median of the values : 34 523 525 40 522 54 вене 
(a) 22 (b) 23 (с) 24 (d) 25 


GQ The arithmetic mean of the values : 5 =X 55 954 Хі. 
(а)5 (b) 81 (c) 13 (d)3 


If the arithmetic mean of the values : 5 57 58 » X is 6 9 then X=- E 
(ays (5 (c)7 (d)4 


В If the order of the median of a set of values is the fourth » then the number of these 
values is = 


(a) 5 (6 (c)7 (d)8 


Jf the mode of the set of values : 15 »11 95 X »4 is 15 5 then х=... 
(а)3 (b)4 (c) 5 (d) 15 


E 1f the mode of the set of values : 12,7, +1 7 s 12187 sthen Ха 
(a)4 (b) 6 (8 (d) 11 


О The centre of the first set ofthesets:7. 5 13 — , 19 — 925 — ig eee 
(a) 6 (b)7 (c) 10 (d) 13 


9 If the lower limit of a set is 4 and the upper limit of the same set is 8 » then its centre 
is 


(a)2 (b)4 (c)6 (d)8 


Ш If the lower limit of a set is 10 » its upper limit is X and its centre is 15 
s then X = eee 
(a) 10 (b)5 (c) 20 (9) 8 
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If the arithmetic mean of five numbers is 8 » then the sum of thesc numbers is ~~ - 


(a) 13 (b) 16 (c) 40 (d 64 
The point of intersection of the ascending and descending curves determines +--+ оп 
the set-axis. 
(a) the arithmetic mean (b) the median 
(c) the mode (d) the frequencies 


0 1f the point (16 › 30) is the point of intersection of the ascending and descending curves » 
then the median is ые; 
(а) 16 (b) 23 (c) 60 (d) 30 


[E If the order of the median of a frequency distribution is 50 > then the sum of frequencies 


(а) 50 (t) 25 (c) 100 (d) 5 


Complete questions 


The median of the values : 5 :3 »11 57 ›2 18 += 


Я The mode of the values : 3 55 37 «35 8 is 


If the arithmetic mean of the values : 18 »23 329 ,2k - 1 «kis 18 › then К = 


Él ‘Vhe order of the median of the values : 7 16 ›5 ›8 +4 iS en 


The arithmetic mean is one of the measures of -+++ 


[5] 
[ If the mode of the values : 4 5 Ш 58 52 X is 8 s then X = m 


f the point of intersection of the ascending and descending curves is (35 › 20) ; then the 
sum of frequencies is + 


В The arithmetic mean of the уме; : 2-Х 34 55536 X Lis 


E If the order of the median of a set of values is the fifth and sixth » then the number of these 
values is «en 


[Т] тһе point of intersection of the ascending and descending curves determines оп 
the sct-axis. 
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Important Questions 9 
а 


Essay questions 


E The following frequency distribution shows the marks of 20 students in mathematics : 
( ses | 5- | 15- | 25- | 35- | 45- | Total | 
[Frequency | 4 5 6 3 2 20 | 


Calculate the mean. 


Я The following table shows the frequency distribution of bonus of 100 workers : 


40- | 50- | n- | 70- 
22 25 20 8 


Bonus 20 30 
Number of workers | 10 k 


Find : 11) The value of each of n and К 
[2] The mean. 


[3| The following frequency distribution shows the marks of 35 students in mathematics : 
| Sets ya a Bs 
| Frequency | 5 8 10 


s- [10-12 Total | 
з | 4 | a5 | 


Graph the histogram of that distribution and from the graph find the mode mark. 


EJ The following table shows the frequency distribution of the weights of 20 children 
in kg. : 


| Sets 5- | 18 | 25 35 


3 4 |7 " 


45 | Total | 
2 | ж) 


| Frequency 


Using the ascending or descending cumulative frequency curve » find the median of this 
distribution. 
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of Algebra and Statistics 


Revision for the La 
important rules of 


| First | Real numbers 


Algebra and Statistics 


109 Remember that 


«R=QUQ QNG- 
"®-@=@ *R-G=Q 
«ПА =O «ВЕБ, UIOFUR. 
«ned +R’ =R- {0} 


EOD Remember | The representing of the irrational number on the number line 


Each irrational number can be represented by a point on the number line. 
and to draw a line segment with length za length unit where а> 1 


Draw a right-angled triangle in which : 


a-l Ber. 
= ES 2 
| * The length of one side of the right-angle — ча length unit. 
| * The length of the hypotenuse — Е | length unit. -T 


and we can apply this to represent the irrational number 47 on the number line as 


the following : 


• From the point which represents the number zero on the и 
number line » we draw а perpendicular line segment as * P5 т 
= $6 ме 
OA where OA = 2=1 = 3 length units. I m 
2 EH `% 
Lun ‘ 


* Using the compasses with a distance = ELE = 4 length units. 


and centre at А » draw an arc to cut the number 


line on the right side of the point O at thc pomt B 
s then B is the point which represents {7 as in the figure. 

* Notice that : To represent the number (^ ) > ме draw the arc which cuts the number 
line on its left side + not on its right side. 

* Notice that : To represent the number (1 +{7) » we follow the same previous steps but we 


draw the perpendicular line segment OA from the point which represents the number 1 + 
not the number 0 
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The operations on intervals 


emember 


{Е-е д 


fr: ¢-}-w= =] Ех ПХ Þ}=AUX Jags 
и] Я-А вед | А n й U верх 
аё a t = Ae j Е = [r* [=x 
——$*———5——- 
loo 6 1-$se-[- 
Де SIN[ [ @-Х-Х [сё°14-АПх Jls‘ [AUX РИГИ 
о  {с*т-}=д-хХ "pc 
s ГА < t с ү: c г> [s* i-] Ех 
— + 4—— —3 === 
= 
Jeux| ИНОЕ -[= 1 ®-[= NX ]i*z]2aUX| ]1°@-|=л 
®=х [е в. 
1 т z- 1 = 1 g 
——_ "> — J -j E 
Й ә ]Jt-* e[2x-A* Je et-74nx Jes -]2AUX 
]:*r]-u-x Js‘ c]=4-X Je‘ e[=a‘ 
E E сЕ T E сете ee ЕЕ Js* г] =х 
е е Е-ге — Об 
1йәшәшо;г)у avua a лош uoroesojur S[6A9]UT 
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En) Remember | The operations on the square roots and the cube roots 


| Ges Tas For Exemple {3 «ЇЗ =з - (36-6 
{ © 3 = + (where b #0) For Example: Ve = ү == 2 

d GT» 8 DV eene пень: = We 38 2 
& Ga xo - Yat For Example :'{3 x [9 = 3x9 = 27 =3 
R 

| ake -2 (where b +0) езтне: E2 =+ f A-2 


Example Simplify to the simplest torm : 


©1:2-172+6 F es = 951 (2124/2) 
ols 66-63 ei «1 as 
Solution 


132-172 +6) 5 =Үзхлє-{2х36+зхэ,[} 
=442-642-3, E ха = ad2- 622-42 


ө!"-12- [x92 2342 12 22:2 


Ө 512 (212 +72) = 52 x 242 +5412 412 21042 5242 10x 2 54x6 
2204 5x2'*[6 2 20 +106 


Qs eee =2x27 +6" 8x2-3x23]4 
-3 24 6x2x'[2-3 хз Вх 123924 122-332-1222 
9i» «3 oe ix 9 9 
А 
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КО Remember | The two conjugate numbers 


If a and b are two positive rational numbers : 


then each of the two numbers (Va +b) and (Ya-1b) 


is conjugate to the other one and we find that ; 
e Their sum = (dae o) + (Ха-үъ) = 2а = twice the first term 
* Their product = (Га o) (4a-49)- (=) - (fo J -a-b 


= The square of the first term — the square of the second term 
For example : The number ( 3 42 ) its conjugate is (45 2) » then we find that : 


* Their sum = 243 e Their product = 3 - 2 = 1 


1 Remark. 


If we have a rcal numbcr whose denominator is written in the form (Ya FELT ) 


or (Ya -Vb ) › we should put it in the simplest form by multiplying both the 
numerator and denominator by the conjugate of the denominator. 


For example : 


For writting the number min the simplest form » we multiply the two terms of the 


TORT 


number by the conjugate of the denominator which is (16 EP ) 


T dert MEET 


| Important remarks from multiplying by inspection 
» We know that : (Ху) (Х+у)=Х° y? 
» And we know also : 


(х+ур= +2 хучу? (х- у= 2-2 ху+у? 
Тһеп Then 
ex +ху+у=(х+у)2-ху 90 - ху+у=(х-у) Xy 
eX +у?=(х+у?-2 Ху ог Х?+у?=(Х-у?+2Ху 
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Summary of rules of areas and volumes of some solids 
The solid The lateral area The total area The volume 
2 2 2 
The cube al 6! { 
The cuboid 2(х+у)х2 2(Xy+yz+zX) Xyz 
3E 2 
The cylinder һ 2Trh ИЕН rh 
»- -22Qr(h4r) 
The sphere су) ams? 4 др 
Ке 224 3 
Remember that : The circumference of the circle = 2 2 r , the area of the circle = 7t 1? 


Е Remember | Solving an equation of the first degree in one unknown in В. 


* Solving the equation of the first degree in one unknown in IR means finding the real 


number which satisfies this equation. 
And the following example shows how to solve an equation of the first degree in one unknown 


Find in В the solution set of each of the following equations › then represent the 
solution on the number line : 


45X-1z4 Х-43=2 
ог Өх-{үз 


Solution A 
© 5x14 1 ү5х=а+1=5 4 “he, 
: "us 
rta В E! 0 T р $ 443 
тһе 5.5.= [5] 


Ө x- => -nx-2443 


= The 8.8. = {2443} and 
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Nn Solving an inequality of the first degree in one unknown in R tse 


* Solving the inequality means finding all values of the unknown which satisfy this 
inequality. 


* The solution set of the inequality in will be written as an interval. 


And the following example shows how to solve an inequality of the first degree in one 
unknown in IR 


Example 


Find in R the solution set of each of the following inequalities » then represent the 
solution on the number line : 


@2х+6<2 Q5-4xs-3 
Q3«3-5x«13 Qx-223x-5 
Solution 
0x52 12X<2-6 
^n2X«-4 " Ne — s 
Е 6 ;. The SS. = ]- 5 »—2[ 
@-5-4xs-3 1 -4Xs-8 
2 х=28 
-4 


(Notice the change in the direction of the symbol of the inequality because we divided 
by а negative number) 


и: ХВ 7. The S.S. = [2 5 o[ : 
© 73«3-5X«13 (adding — 3 to all sides) 
7.0 «—5 X « 10 (dividing all sides by – 5) 1 0>X>-2 


(Notice the change in the direction of the symbol of the inequality because we divided 
by 4 negative number) 


— O S 
2. The S.5. - ]-2 ,0[ а A 
Q x-223x-5 nLX-3X2-542 
nocEXxE-S xsd 


2 The 8.8. = ]- › 2] 
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| Second | Relation between two variables 


Thelinear relation 


Remember 


It is a relation of the first degree between two variables X and y › it is in the form: 
aX+by=c > where a » and c are real numbers › a and b z 0 together. 


And there is an infinite number of ordered pairs which satisfy this relation and it is enough 
to get three ordered pairs satisfying the relation at the graphical representation. 


Example Ell 


Find three ordered pairs satisfying the relation : 3 X—2 y = 6 


Solution 
s3X-2y26 s-2y26-3X nudo 
* Putting X 20 “y=-3 2. (O »— 3) satisfies the relation. 
a Putting X= 1 y= -3 (Е -$) satisfies the relation. 
* Putting X —2 Ag 2. (2 +0) satisfies the relation. 
y 
Example El 
Represent graphically the relation : 2 X- y = 3 
Solution а 
v2X-yz3 s5yz2X-3 Ы 
x 0 1 2 


x -3 E 1 


fey Remember | The slope of the straight line 


the change in y-coordinates the vertical change 
the change in X-coordinates ће horizontal change 


‘Ihe slope of the straight line = 


pia Si › where X + X 
X,-X, 1772 


i.e. s= 


The slope of the straight line passing through the two 
points (2 s3) $(-5 »2) іх: 
NUI NE, 


= + 
Е 


"BUR = 


For example ; 


| tice that: 
JR ag of the straight linc parallel to X-axis = 0 


* The slope of the straight line parallel to y-axis is undefined. 


AV EP был / salle! Y] (OW) Slot; palagi Ls -497 
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Third | Statistics 


a factory : 


0 Remember} The tables and cumulative frequency curves 


‘Che following frequency table shows the weekly wages in pounds of 50 workers in 


Sets of wages 54-58- 


62 -| 66 - | 70 - | Total] 


No. of workers (frequency) | 5 12 


22|7]|4 | 50 | 


@ Forming the ascending cumulative frequency table and graphing the curve 


—Notice that: 


The upper Sets of wages 54-| 58— | 62-| 66- 70- 
boundaries | Frequency || x. "a 
lend ш — OIE 

Less than 54 zero QU Less than 54 =0 | ! ! ! ! 
Less then 58 5 «Less than 58 | | i | o] 
Less Шап 62 17 41555 than 62-5 + 12= мөм | | i 
Less than 66 39 «Less than 66 25 +12 +22: } | 1 
Less than 70 46 | 
Less than 74 50 m — — | 


"The ascending cumulative frequency table" 


The ascending cumulative frequency begins with zero and ends at the total frequency. 


* From the opposite graph + we can find 
the nuber of individuals which is less 
than a certain value. 


For Example : 
The number of workers whose wages 


are less than 60 pounds is 10 workers. 


Ascending curuletive 
frequency 


54 58 6 6 тп 14 


The ascending cumulative 
frequency curve. 


„© 
à 
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а Forming the descending cumulative frequency table and graphing the curve 


| Sets of wages | 54- | 58- | 62- | 66- | 10- The lower 
Number of workers 5 2 | 22 Ila hone Mrequency 
(frequency) 
54 and more =! 542124224744 54 and more 50 
58 and rore — 58 and morc 45 
62 and more = 62 and more 33 
66 and more = 66 and more п 
70 and тоге = 70 and more 4 
74 and more = 74 and more zero 


"The descending cumulative frequency table" 


-Notice that : 
The descending cumulative frequency begins with the total frequency and ends with zero. 


Descending cumutative 


* From the opposite graph » we can find the Srequency 
number of individuals which is more than 
or equal to a certain value. 


For Example : 


The number of workers whose wages are 60 pounds 
or more is 40 workers. 


s ele eed „ез 
з з о 6 тә 74 

The descending cumulative 
frequency curve. 
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pay The measures of the central tendency 
BD етет | 


+ The mean. 2» The median. © The mode. 
j + РД 


es 
[1] Тһе теап 


| [a] The mean of a set of values (simple frequency distribution) | 


The total of values 
Number of values 
For example : The mean of the numbers : 5 3,7 39 = 


The mean of a set of values = 


5+3+7+9 _¢ 


| [b] The mean of a frequency distribution with sets | 


Example 
The following table shows the distribution of the marks of 50 pupils in mathematics : 


Sets 10- | 20- | 30- | 40- | 50_ | Total 
в | 12 14 9 7 50 


Find the mean of these marks. 
Solution 


© Determine the centres of sets according to the rule : 


The centre of a set = т 


the lower limit + the upper limit | 
2 


2 
^ The centre of the first set = ren 15 ... and so on. 


Since the lengths of the subsets are equal and each of them = 10 therefore we consider 
the upper limit of the last set = 60 
50 + 60 _ 


»then its centre = 55 
е Form the following table : 
Set | Centre of the set « X» Frequency « f » 
10 15 8 
20- 25 12 
30- 35 14 
40- 45 
50— 55 2 
"Total 50 


The sum of (X x f) _ 1700 . ан 


The mean = 
The sum of f 50 
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B The median 


[a] The median of a set of values 
| 


The median is the middle value in a set of values after arranging it ascendingly or 
descendingly. such that the number of values which are less than it is equal to the number 
of valucs which arc greater than it. 
Y Y 
| 
Lat ne values number is odd then M rre Pg 


| The median is the value lying in the 


iddl А The median _ 
ЕАН — The sum of the two values lying in the middle | 
For example : For example : 
If the values are If the values are 
42523 517 »30 and 20 27 $13 423 ›24 413 ,21 
We arrange them ascendingly as follows We eg = them ascendingly as follows 
17,20 Born 13:13» 21-423 524 ,27 


( 


= The median = 21+23 = 99 
Pianeta Ss SS шш) 


ГЫ Finding the median of a frequency distribution with sets graphically | 


For finding the median of a frequency distribution with sets graphically , do the 
following steps : 


Form the ascending or the descending cumulative frequency table » then draw the 


cumulative frequency curve of it. 
" ^ The total of ft 
Find the order of the median = 10:7 91 irequeney 


3^ Determine the point which represents dhe alee of the median on the vertical axis» 
from this point » draw a horizontal straight line to cut the curve at a point: then from 
this point » draw a perpendicular to the horizontal axis to intersect it at a point which 
represents the median. ` 
The following example shows how to find the median using the two curves 
(the ascending or the descending cumulative frequency curve). 
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Example 


The following table shows the frequency distribution of marks of 50 students in 


math exam : 


Sets of marks 


= 


10- 


20- | 30- | 40- | 50- Total | 


Number of students | 2 


5 


$ 19 14 2 


so | 


Find the median mark of the student. 


Solution 


Using the ascending cumulative 
frequency curve : 


Using the descending cumulative 
frequency curve 3 


Frequency 


| 
cd 
40 50 60 


The upper Frequency The lower Terier 
boundaries of sets houndaries of sets 
Less than 0 0 0 and more 50 
Less than 10 2 10 and more 
Less than 20 7 20 and more 
Less than 30 15 30 and more 
Less than 40 34 40 and more 
Less than 50 48 50 and more 
Less than 60 50 60 and more 


Frequency 


^ The order of the median = 20. 


2 


7. From the two previous graphs » the median = 36 approximately 


=25 
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BH The mode 


| [a] The mode of a set of values | 


The mode of a set of values is the most common value in the set» or in other words it is the 
value which is repeated more than any other values. 


For example : The mode of the set of the values : 7 23:4 »127 59 57 ›4 is 7 


[b] The mode of a frequencv distribution with sets 


Example 


The following is the frequency distribution of marks of 100 pupils in one of the exams : 


Sets of marks 10- 20— | 30- 40- 50- | Total | 


Number of pupils 16 24 | 30 20 10 100 | 


Find the mode mark for these pupils. 


Solution 


You can find the mode of that distribution graphically using the histogram as follows : 


o Draw two orthogonal axes : one of them is horizontal and the other is vertical to represent 
the frequency of each set. 


e9 Divide the horizontal axis into a number гесу 
of equal parts with a suitable drawing 
scale to represent the sets. 


© Divide the vertical axis into a number of 
equal parts with a suitablc drawing 
scale to represent the greatest 
frequency in the sets. 


Ө Draw а rectangle whose base is set (10 —) 
and its height equals the frequency (16) 
[5] Draw a second rectangle adjacent to the 
first one whose base is set (20 —) edu | 
and its height equals the frequency (24) сшкш тшш 
© Repeat drawing the remained adjacent rectangles till the last set (50 —) 


[7] Determine the set which has the greatest frequency then draw two lines as shown in 
the histogram to intersect at a point. 
From this point » draw a vertical line to intersect Lhe horizontal axis at a point which 
represents the value of the mode. 
i.e. The mode mark is 34 approximately. 
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* School book ‹ 


minations 


* School examinations. 


Model Examinations 
of the School Book ОП Algebra and Statistics 


Answer the following questions : 


п Complete {һе following : 
1 The SS. of the equation : (X? + 3) (X? 1) =0 is o X €R 
2 fF the lower boundary of a set is 10 and the upper boundary is X and its centre is 15 


( then Xo 
ШТА. Оаа, 

[41 The cube whose volume is 8 cm? ; then the sum of all its edge lengths is cm. 
15. The multiplicative inverse of the number (342 ) is o in the simplest form. 


а Choose the correct answer from the given ones : 


aj If the radius length of a sphere is 6 cm. » then its volume is +e- 


6t om? O) 36 stom? (9 72 em? (d) 238 7t cm? 
[e If the point (a › 1) satisfies the relation X + y 25 » then a= evn 
(а) 1 (5) _4 (с) 4 (d) 5 
а) (zz y — 
(а) m (b) 8 (c) 16 (d) 40 
^ The median of the values : 34 523 525 540 522 Ав сс 
(à) 72 (b) 23 (с) 24 (d) 25 
[SI If the arithmetic mean of the values : 27 »8 +16 :24 56 , k is 14 sthenk = e 
(à) 4 (b) 6 (6) 27 (4) 84 
5 Tn the opposite figure : 
The value of the mode = -.---- 
д (b) 5 
(0 6 (9 40 


АА ea ер " (элй ool, palagi 57 


Algebra and Statistics 


[a] Find the value of В +54 - 32-316 
ЫШ X 2 —3.— and y 24/5 -4[2 
Ta 


» prove that : X and y are two conjugate numbers. 


E [2] The area of a square is 1089 but" Find the length of its diagonal. 
+1 


[b] Find the S.S. of the inequality : <х+1< ES inR 
» (hen represent it on the number Ж 


[а] The radius length of the base of a right circular cylinder is 41] 2 cm. and its height is 
9 cm. Find its volume in terms of 2 and if its volume equals the volume of a sphere 
» find the radius length of the sphere, 


[b] Find the arithmetic mean of the following frequency distribution : 


The sets [s = 15- 


Frequency | 7 10 


Answer the following questions : 


25- | 35- | 45- | Total 
TRE BE: 


EJ Complete the following : 
1 Тре additive inverse of the number : -*[3 - [sis emen 
ss 2) (18-12) = 


[3|The conjugate of the number «Rm is 
2 


| 4 \If the volume of a sphere is p Э T cm? , then its diameter length is -+14 cm. 


sp +4]-{3 +5} = 


Choose the correct answer from the given ones : 


[1 If the volume of a cube is 27 cm? › then the area of one of its faces is еее 


(а)3 em? (b)9 cm? (©)36 cm? (d) 54 cm? 
[2]If the mode of the values 4 s 11 58 s2 Xis 4 + then X = eceran 
(a)2 (b)4 (6 (d)8 


[58 
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(3]1f the arithmetic mean of the values 18 ,23,29,2К—1,К1в18 s then к=... 
(a) 1 (57 (c)29 (d) 90 
[4 If the lower limit of a set is 4 and the upper limit is 8 » then its centre is -=+ 


(a) 2 (b)4 (c)6 (d)8 


[5] A right circular cylinder the radius length of its base is т cm. and its height equals its 


diameter length ; then its volume = «s cm? 
(алг? brr ()2%г? @2r 
8 The solution set of the equation : X (X? — 1) 20 s X ER ig .............. 


(a) {0} (b) {1} (e) [- 1] (d)10 5-151} 


Ell [а] Reduce to the simplest form : LE] + V5 


ВВ $45 
[b] Prove that E! 128 +e- 254 = 0 


[а] Find the S.S. of the inequality : 2 «3 X +7 < 10 in R ; then represent the interval 


of solution on the number line. 


[b] IE X 2/2 +13 > find the value of : X*-2 x2 +1 


B [21 The opposite graph represents 
the marks of 32 pupils in an exam. 
Complete : 


The median mark = sie 


[b] Find the arithmetic mean of the 


following frequency distribution : 


| The sets 5- | 15- 
[Frequency | 4 | 5 


— — — Algebra 


and Statistics 


| Model for the merge students 


Answer the following questions : 


Complete each of the following : 

a The conjugate of the number 3 +72 is HÓA 
2418 «5a зр ле 
= The mode for the numbers : 3 55.53 54 93 is nn 


(4) aie median of the values :2 53 55 57 59 8m 


5] 
The solution set of the equation : X?4920inRis e 


Choose the correct answer from those given : 


@, (b), ©, 


(a) 45 (b) 1 
[3| ам 3 
- The additive inverse of the number EH is 


2 The simplest form of the expression : (13 р ) (13 «2 ) dessen 
(3 
2 


1 
The arithmetic mean for the values : 9 3635914 «lis 9с 


(a) 45 ©) 5 ©уз Q) , 
U fs ,5]- [355] = — { 
_® pst р, Og 43,5] 
8) А cube is of volume 64 ста? › then Из edge length is -= cm. 
(a) " (b) 8 (с) 16 (4) 64 
a8 Match from the column (A) to the suitable one from the column (B: 
(A) (B) 
E The S.S. of the equation : X? -25 2 0 in Ris зз [0.2] 
S 321022] = | 
— Tf the order of the median is fourth » then the number 
of values is | 155-5] 
= {з an number. 3 7 
a The S.S. of the inequality : 3 < X <7 on the number irrational 
line is sss 


Final 


Examinations 


2 


а Put ( v^ ) for the correct statements and ( X ) for the incorrect ones : 


ә] (5) 


fs) 


[а] & 


5 


45 


5 The arithmetic mean of a'set of values = sum of values + its number. 

Ех =113 -17 › у=}13 +17 sthen X у are two conjugate numbers. 
The irrational number {7 lies between 2 and 3 
{з-з{зт-тз 


The simplest form of the number —— is 


B Complete : If the lower limit of a set is 4 and the upper limit is 8 


» then its centre = — 


sheen 
2 


[b] Complete the following table to obtain the arithmetic mean of the following 


frequency distribution : 


[Sets 5- | is- E 35- | 45- | Tota 
Frequency) 7 10 12 з | s | s 
The centreof | Frequency 
Ste. the sete «fs Xxf 
5- 10 7 
15- 20 10 
25- 
35- 
45- 
Total 50 | eme 
The arithmetic mean = Ex f) „= 
EG) К 


Some Schools 


asi on Algebra and Statistics 
Examinations 


East Nasr City Adminstration 


Cairo Governorate Manart А! Salam Language School 


Answer the following questions : 


Ell Choose the correct answer : 


[1] The slope of any line parallel to X-axis is - 


(а) 1 (b) undefined. ()-1 (d) zero. 

2 [153] - {1 23} = еее 
(а) 11 ,3[ (b) [1 53 (с) 1-3 ,-1[ (à) ]-1›3[ 

[8] The volume of the cuboid whose dimensions are(2 ст. „үз em. and {6 ст. 
ГЕ cm? 
(a) 6 (b) 36 (с) eve (d) 182 

(@ Lf the lower limit of a set is 6 and the upper limit is 10 » then its centre is езе зе 
(a) 4 (b) 6 (c) 10 (9) 8 

(za) ee 
(a) 4 (b)8 (c) 16 (d) 40 


a Complete : 


~ [1] The multiplicative inverse of E 


78] The S.S. of the equation : X? +9 2 0 in IR is e 


& (7+2) 7-2) =. 


(@ Let A (-3 » 1) and B (2 ›— 5) sthen the slope of AB = 


[a] Find in the simplest form : V18 «4/50 -454 
[bl if x= Е au y 23-5 »prove that : X and y are conjugate numbers 
-үз 


› then find the value of : (X + yy 


Я@ших=[- 1,4] ady=([2,7] үйө each е 
ху 2)XNY 


[b] If (3 m , 2 m) satisfies the relation : y =2 X — 8 ; find the value of : m 


ЕЗ 
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[а] Find the S.S. of each of the following in R : 


(18 x*-2027 (8)3 X 7 10 
[b] Find the arithmetic mean of the following frequency distribution : 
The sets 0- 4- 8— | 12- 16— | ‘Total | 
be [ 2 | 10 8 7 | 5 30 | 


Е dot Maadi Directorate 
я Cairo Governorate N Al-Shorouk Language School 


Answer the following questions : 


[1] Choose the correct answer : 


(1) The volume of a cube is 125 cm? ; then its edge length is ст. 

(а) 5 (b) 25 (c) 50 (d) 125 
[2] The multiplicative inverse of ДЕ т РИНЕН 

@) в (b) A CHG (246 
[8] The slope of X-axis is сс 

(a) 0 042 (с)-1 (d) undefined. 
[4] If (К » 1) satisfics the relation : X + y 25 5 then k = — 

(a)-4 (b)1 (c)4 (9) 5 
(5]If the mode of the values: 4 511 58» Х+1 154, then X2 ee А 

(а) 3 (6) 4 (с) 5 (9) 8 

Ba] Complete each of the following : 
GIZ + уг moe (in the simplest form) 
3 

[2] The slope of the line passing through (2 › 4) and (3 ;— 1) equals ------------ 
(3) The mean of thc values : 2 54575355 39 is 
a 
А 


[а] Find the solution set of the inequality : -2 «3 X +7 < 10 in R » then represent the 
S.S. on the number line. 


алл ғ 


» prove that : X and y are conjugate numbers > then find : X? + y? 


Algebra and Statistics 


Ia] If X = ]- 1 54] and Y = [2 › of , find using the number line : 
mxnv (2xUyY [3]X-Y 


[b] If the volume of a sphere is 36 № cm? , find its area. 


[a] Represent graphically the relation : y - X = 2 


[b] From the following frequency distribution : find the mean : 


Total | 
20 


Sets a | @— | oe] NÉ 


N 


Frequency 4 | 5 | 5 ] 8 


А-А Directorate 
El-Manar Islamic Language School 


Answer the following questions : 


ü Choose the correct answer т 


mee... 

(а) N (b) @ od (@ 2 

(а) 25 (b) — 125 (c) 125 (d) 5 
(8) [3 55] -]3 55] » — MT" 

(а) {3} (5) ]3,5[ (с) 13 5) (d) 45] 
[а] The multiplicative inverse of aH ds eem 

wB ө 215. THE «512 
[В х=ү2+3 , у=ү2 3 ,їһепх?—-у?= ves 

(a) [2+3 (b) 1242 (es (4) 346 


Complete : 

Af (3 » n) satisfies the relation : 2 X+ y 27 »thenn = 
 х={з+1› у=з-1 sihen (X — yf = oe 

[8] The S.S. of : X? 4 25 2 0 in Ris зз 


= 
Гарт lies between the two integers e з 


B 
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E га Simplify :*[123 +16 - 21/54 
IbII£X-(5-3 , y- 45-3 then find : ху 
[c] If the mode of the numbers :3 55 56 52X55 ›6156 find: X 


E] [а] Find using the number line : |-2 ›2] [1 +5] 
[b] Find thc volume of the cuboid of dimensions 2 cm. » 2*[5 ст. E 315 cm. 
[с] Find the median of the numbers : 4 11 55 »20 513 


Га] Find the S.S.of :-3<2%+1<7inR > then represent it on the number line, 
[b] If X =15 + 2 » Xy=1 find : y and prove that : X » y arc two conjugate numbers. 
[c] Find the mean of the following data : 


| Ses — 15- [789 E 45- | Total | 


[Frequency | 20 | 30 [is | 2 [ш ETE 


Giza Governorate Math Inspection 


Answer the following questions : 


Choose the correct answer from those given : 
[14£3 X= 6 y then 5 =... 


(а) 5 (b) i (c) 10 (d)5 

[2] The slope of the straight line passing through (2 » 4) and (4 + 6) equals «+. 
(а) –1 (b)1 (c)7 (d) zero 

[3] If (a » Т) satislies the relation : X+ y 25 5 then a = ee 
(а)-4 (b) 1 (c)4 (d) 5 


4)[3 »5]- {3} ES eet 


(a) [3 »4] (b) [3 » 5[ (c) {3 54} (d) ]3 55] 
[5] The median of the values: 5 53 511 97 92 is o 
(a) 3 (b)5 (c)7 (d)8 


Complete each of the following : 
[12° uc eom 


[2 If the radius length of a sphere is 6 cm. » then its volume is ----------- сш? 


(AVY pad / айы 17 бәш) okel walaghLis| 65 | 


Algebra and Statistics 


(3; The slope of y-axis is +--+ 


(4) The mode of the values : 3 ›5 33 94 9318 er 


3 
Ø [a] Find in the simplest form :' 24 +{12-2{3-2\{3. 
[]ҥх={3+{2 > у= ‚ find the value of : X? - y? 


Bu 


[ [a] The dimensions of a cuboid are 3 cm. > 4 cm. and 5 cm. 
Calculate its volumc and its total area. 


[b] Find in R the S.S. of the inequality : 3 X— 1 = 8 » then represent the solution set on 
the number linc. 


В га] Represent the relation : у= X +2 graphically. 
[b] Find the mean of the following frequency distribution : 


Sets 4- | s- | m- | 16- | 20- | Tota 
Freq @ | «| ЄЙ КИЛӘ 


5 Alexandria Governorate 


Answer the following questions : 


a Choose the correct answer : 
(a) The S.S. of (X + 2)? = 125 in R is = 


(a) {3} ©) {5} et @@ 
(B If the order of the median of a set of values is the fourth » then the number of the 
values is «e 
(а)3 (b)5 (07 (49 
"SJI£ A is (2 ›7) and B is (5 ›—2) » then the slope of AB = +--+ 
(9-2 (2 є)-3 (4)3 
[4]1£5 X 235 then 2 X+ 1 = еее 
(a) 7 (b) 15 (c) 8 (9) 71 


[5)Тһе multiplicative inverse "n i8 


@)- Б бүз (с) 213 @-243 
66 
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Я Complete the following : 

ТЕХ = 1 > then X iai 

If the mode of the values : 5 ,9 +5 3 X 2,9 is 9 , then X= 
IL (-1 +5) satisfies the relation : 2 X+ y =k , then k = 
The slope of any line parallel to y-axis is +--+- 


a) [в] (Ы [3] 


[a] Find in the simplest form :[54 +43 1-2 
[b] If = |-1 ›3] and B = [0 ,5| › then find: 
АПВ @\B-A 


[4] [a] If the volume of a sphere is 288 7 cm? › find its arca. 


[b] Find the S.S. of the inequality : -2 «3 X+7 < 10 in К, then represent the interval 
of the solution set on thc number line. 


[a] Represent graphically the relation : y 22 X —3 
[b] By using the following distribution : 


Sets з= [45: a- 
Frequency | 7 | 9 | 2 | к L4 40 


[1]Find the value of k  [B)Find the arithmetic mean. 


B | Ei-Kalyoubia Governorate 


Answer the following questions : 


Maths Supervision 
Official Language School - 


E Choose the correct answer from those given : 


1) The slope of the straight line perpendicular to y-axis is ee- 
(a) undcfined. (b)0 (c)1 (3-1 

2 | The ordered pair which does not satisfy the relation : 3 X + y 2-7 is ssn 
(а) C 15-4) (b) 1 54) (c) (0 »— 7) (9) (1 »— 10) 

[3]A circle is of area 16 7t cm? » then the length of its diameter equals ..........-.... cm. 
(a)4 (b)8 (c) 12 (d) 16 

(4 If the point (30 » 50) is the point of intersection of the ascending and descending 


curves › then the sum of its frequency equals -----------.--- 
(a) 30 (b)50 (c) 60 (d) 100 


67. 


Algebra and Statistics 


.5 А cube is of volume 27 cm? › then the sum of its саре lengths equals ==" cm. 
(a)4 (b) 12 (c) 18 (d) 36 


E Complete the following : 


AL ›5] -{1 ›5} = 
(E If the mode of the values : 3 659 33 Xis 6 «then X= c 


[3| The third of the number 38 is -=+ 
(4]The relation 3 X+ 4 y = 12 is represented by a straight line which cuts X-axis at the 
point 


[3]IE X = [- | »2] and Y = [1 3] › find using the number line : 
@xny ()x-Y 
Ib] Simplify to the simplest form : A75- 227 – 2n 


[a] If the slope of the straight line which passes through the points (2 К » 3) and (3;1-К) 
is опе » tind : the value of k 


[b] Find in R the solution set of the inequality : 4 X «5 Х+2<4Х+3 


[а] A sphere where its radius length is 3 cm. Find its volume and surface area in terms of JU 
[5] The following table represents the marks of 20 students in mathematics ; 


(Sets s- |as- [25- | 35- | 45- | тш! | 
| Frequency | 4 | 5 6 | 3 2 | 2 | 
Find the mean mark of the students marks. 
3 Shibeen El-Koum Directorate 
Т  El-Monofia Governorate { Maths supervision _ .- 
Answer the following questions : (Calculators are allowed) 
E Choose the correct answer : 
[1 The slope of the straight line which is perpendicular to X-axis із зе 
(a) zero (b)- 1 (c)1 (d) undefined. 
[2]If the arithmetic mean of the numbers : 2 » 7 » X equals 4 s then Х = venns 
(а)2 (b)3 (c)4 (d)5 
[3]The ordered pair which satisfies the relation : 2 X+ y = 5 is +--+ 
(a)(-1 +3) (b) (1 ›3) (с)(3,1) (4)(2,2) 


(ев | 
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[3113* 51 > then х= 
(9-1 (b)1 (c) zero (d)3 
(5) The median of the values : 15 522 59 5 11 533 de 
(а) 15 (b) 9 (c) 18 (d) 90 


B8 Complete the following : 
(4) The conjugate of the number СЕТЕ cea lta 


45-32. — .. 
[2] НА= (2 ›у) , В=(5 > 3) and the slope of АВ = zero » then y = 
[E] The solution set of the inequality : – X» 3 in Ris 


E [3 ›7]-{3,8} 5 —— 


^ 


[a] Prove that the points A › B › C lie on the same straight line (collinear) if A (2 » - 1) 
›В(-3,4) ›С (4,5) 


[b] A right circular cylinder its height is 4 cm. Find the length of its base radius if the 
volume of the cylinder is 64 Д cm? 


B talifx=|-1.4[ > y=[2 ›е°[ » find by using the number line : 
@Mxny [2 XUY sJX-Y 


[b] Find the sulution sct of the inequality in R: -2 <5 X+3< 13 then represent it on 
the number line. 


[ram 
В [a] Put in the simplest form : 3/16 +50 - 2 [54 -248 
[b] Find the mode of the following frequency distribution by using the histogram ; 


[Ses | 10- | 20- | 30- w- | so- 60- | Тош! | 
| Frequency з | 8 12 8 5 4 


Answer the following questions : 


40 | 


Central Mathematics Supervision 


El-Gharbia Governorate Official Language Schools 


[1] Choose the correct answer from the given ones : 


mI »5]- (5) =. x 


(а) {3} (5) [0 +3] (о) [3 4] (4) [3 5[ 
22] М the point (m » 2) satisfies the relation : у+2 Х=8 then M= ree 
(а) 2 (b)3 (4 (d) 5 


Algebra and Statistics 


73) The slope of the horizontal straight line is -+-+ 

(а) 1 (b)-1 (c) zero. (d) undefined. 
[4] If the lower limit of a set is 10 » the upper limit is X and its centre is 15 

s then X = еее 

(a) 10 (b) 12 (c) 20 (9) 25 


81H 2 X" «3 X! 25 X? ,thenm nz —— 


(а) 5 (b) 10 (c) 15 (d) 6 


И Complete the following : 
[3] Half the number 45 is 27 
г The cube whose volume is 8 cm? ; then the sum of all edge lengths is «cm. 


[3] If the slope of the straight line passing through (2 >k) › (3 »— 1) i82 
s then k = A 


[4] If the mode of the values : 4 ›5 565 X +3 15 5 › then X = reenen 


E [a] Simplify to the simplest form :4/125 + 2380-120 -145 
[b] Find the S.S. of each of the following in R : 
[1)(Х-3)%=8 


72)8 +3 X< 14 , then represent the solution on the number line. 


la] Graph the relation : y — 2 X = 4 and find the slope of the straight line from the graph. 


[b] It X 2 2 and y 2/6 -V3 , then find with steps the value ог: ~~ 
fo-13 ку 


Bliaji£x2]-555] › Y=]! »7] › find using the number line : 


mxnv ву-х 

[b] From the following distribution find : 
[| Sets 5- | 15- | 25- | 35- | 45- | Total 
| Frequency | 4 |к-1 6 3 | 2 | 
[1] The value of k [2] The arithmetic mean. 


Е 
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Ismailia Governorate 


Answer the following questions : 
[1] Choose the correct answer : 
в, ПЕ 8 
(а) R, (b)R (og (AR 
[2] The slope of the straight line parallel to y-axis is з 
(a) 0 (b) 1 ()-1 (d) undefined. 
Шш х+@й=: 
(a) 12 x? (b) 12x (c) 20x (d) 20 x? 
[4] The order of the median of the values : 5 57 6 »4 and 8 is - z 
(a) third. (b) fourth. (c) fifth. (d) sixth. 
[5] If the point (a » 1) satisfies the relation : X + yz5;thenaz---- ` 
(a) | б)-4 (с) 4 (d) 5 


B Complete the following : 
[3] The mode of the values :3 56 35 56 53 96 95 ig errr 
(2JIf X€[-2 55] then x? Е... ioc ee T 
(з) The square whose side length і{5 ст. > Из arca is cm? 
Tf A ›В and C are collinear points » then the slope of BC =the slope of «e 


[a] Find the slope of AB where A (- | 53) and B (2 › 5) 
[b] Simplify A 128 +16— 254 


E [a] Find the S.S. of the equation in В : (X? +4) (x? -9) 20 


[b] A right circular cylinder » the length of its base radius is 7 cm. з its height is 10 cm. » 
Tind its volume. 


В га anys finge Е › find the value of : X + y 
gno 
[b] Find the arithmetic mean of the following table : 
| Sets 5- 15- 25- 35- | 45 Total 
| Frequency 2 1 3 3 1 10 


ЁЛ 


Algebra and Statistics 


X 


л 
ü sf 4 Biala Directorate 
ТО | Kafr El-Sheikh Governorate 583 Rakha Official Language School 


Answer the following questions : 


а Choose the correct answer : 
[1 | The irrational number that lics between 2 »3 is + 


(a) 5 (b) 2.5 (c) 10 («7 


[]It the point of intersection of the ascending and descending curves is (12 › 40) з then 


the median is «e 
(a) 12 (b) 40 (c) 56 (d) 18 
E The S.S. of the equation : X+ 7 2|- 7 | in Ñ is +++ 
(а) @ (5 {14} (© {-14} (d) {0} 
(4] А right cylinder its volume is 90 Tt cm? and its height is 10 cm. » then the radius length 
of its base 15 «em. 
(а)2 (b) 4 (c) 6 (4)3 
5] If (k » 1) satisfies the relation : X + y = 6 » then К = 


(a) 1 (55 ()-5 (d)-4 


Complete the following : 

(T) Tf the points А = (1 »4) »B = (3 »7) » then the slope of AB = == 
218 + 2=. 
[3] The mode of the values: 4 32535554 54 is ee 


(4) If the lower limit is 6 and thc upper limit is 10 for a set of values › then the centre of 
this setis мене 


m 


Ө [al Find in R the S.S. of the inequality :-1«3X-7 <5 
eg prove that : X › y are conjugate numbers 
15-45 


Iplgxeqs-3 » y= 
Х+у 
х 


» then find the value of : —— 


Eis1A2]-353] , B=[1,6[ fina: 
АПВ АПВ 
[b] Find in the simplest form :'/50 -V18 — 242 


[а] Find three ordered pairs satisfying the relation : у = 5 – X 


[72] 
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[b] The following table shows the frequency of marks of 20 students : 


Sets 5- 


4 


Frequency 


ЕЕ SEE ‘Total | 
5 6 3 2 20 | 


Find the arithmetic mean for the marks of students. 


Ш El-Fayoum Governorate 


Answer the following questions : (Calculator is allowed) 


Directorate of Education 


Ell Choose the correct answer from those given : 


[1]If the mode of the values : 6 512511 54k is 12 , then K = eee 


(а)2 (b)3 (c) 4 (d)6 
{г | The arithmetic mean of the values : 7 8 › 16 99 ig = 
(a) 10 (b) 11 (c)8 (d) 17 
[E] The straight line representing the relation : 2 X+ 5 y = 10 intersects the X-axis at the 
point eee - 
(а) (2 ›0) (b) (5 ›0) (c) (0 +2) (d) (0 55) 
(a^ ee 
(a) 22 (b) 3 k* ()4K? (d) 8k 
[E If four times a number = 60 › then third of this numher = -+-+ 
(а) 8 (b) 9 (c) 15 (d) 5 


Complete the following : 
[1]3 т?п? x eee = 15 ш8 п? 
#|1Г(К , 2 К) satisfies the relation : X + 2 y + к 242 , then k = 
[a] The slope of the straight line passing through the two points (0,4) » (4 55) is =e 


Та |А sphere its diameter length = 6 cm. » then its volume = e- 3 cm? 


H fal НА=|- 1,2] > B-]0;3] » find using the number linc cach of the following : 
1.AUB 2 ANB 


к у={т-{2 


+ prove that : X » y arc two conjugate numbers and find the value of : (X + у)? 


Qi) Nus / әйе] Y7 (OW) obey, palag) als | 73 | 


Algebra and Statistics 


[a] A cube its lateral arca = 64 cm 2 Find: 
(T its edge length. @ its total arca. 


[8] its volume. 


[b] Find with steps in the simplest form the value of : 2 | 27+ 3412-443 + $127 


В га Represent graphically the relation : 2 X +3 y = 12 


[b] Find the values of A › В ; then find the arithmetic mean of the following frequency 
distribution : 


Sets o- | 4- | й- | a- Lis | Total 
Frequency 5 10 | 14 6 R | 40 | 
Souhag Governorate 


Answer the following questions : 


[1] Choose the correct answer : 


WR, UR » 
(a) IR (b) R-{O} (с) @ (d) (0) 

(2) The slope of thc horizontal line is -- чө 
(a) 1 (b) undefined. (c) zero (d) 2 

1 (3)]8 ,10[0 (8 99 510] = 

(a) [8,10] (b) 18 » 10[ (c) [8 » 10] (9) {8,10} 

(4) The lower limit of a set is 10 and its centre is 15 » then its upper limit is 
(a) 10 (b) 15 (c) 20 (d) 30 
(а) 64 (b) 9 (c) 36 (d) 27 

[5] If the intersection point of the ascending and descending curves is (15 > 9) > then the 
median equals «+++ 


(а) 6 (b) 15 (c) 9 (d) 30 


Complete each of the following ; 
11] Tf the mode of the values : 15 »11 ›5а s 12 15 15 s then a = e 
[8] Tf the point (5 » 2) satisfies the relation: 2 X + y 2c »thenc = 


[3` If the total area of a сше is 36 cm? › then its volume is =- em. 


ЕД 


Final Examinations 


ar x =]5- 2 a then X2 сс (in the simplest form) 
[В] The slope of the straight linc passing through the points (3 › 5) and (1 51) is 
[E] The S.S. in R of : (X? +4) (X?-9) 20 is — 


[a] Find in R the S.S. of the inequality : -2 « 3 X £4 < 16 and represent it on the 
number line. 


[b] Simplify : 75-2 RENE 
В [a] Find the base radius length of a right circular cylinder whose height is equal to its base 
y еч 
radius length if its volume is 27 Л em? 


byirx=f7-5 s y- 2 
[p] itx 47-5 yu 


 агх=[-2›,6| , Y-[-3 .4] ; find using the number linc : 
mxuv aJx-Y 
[b] Find the arithmetic mean of the following frequency distribution : 


> then find the value of : (X + у)? 


| c 5- | 15- | 25- | 35- | 45- | Total 
Frequency А КАШ | | Ж. в 50 
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Accumulative tests 


on Geometry 


Accumulative test | 1 on lesson 1 — unit 4 


Él] Choose the correct answer from the given ones : 
[1] If M is the point of intersection ot the medians of A ABC ; AD is a median 


a then AD = 
(2 2AM ® 2 MD © ЗАМ (d) 4 MD 
[E] The point of intersection of medians of the triangle divides each of them in the ratio 
diee from the basc. 
(а) 2 (b) 8 (c) 1 (d) 4 
(3) In the opposite figure : 
BM =6 ст, ; then ME = ------------ cm. 
(а) 3 (b) 6 
(7 (d)9 
[a] In A ABC » AD is a median + M is the point of intersection of its medians 
s then (АМ)? = «ss (АР)? 
(а)2 (b) 3 (с) 4 (4) 1 


2 


2 


9 


E Complete the following : 


[1| The point of concurrence of the medians of the triangle divides each median in the ratio 
. - from the vertex. 


[2] Tf AD is a median in A ABC › M is the point of intersection of the medians 
» MD = 2 ст. ;then AM = +e om. 


[3] The number of medians of the scalene triangle is 


[4| The medians of the triangle intersect at сз 


В In the opposite figure : 
F is the midpoint of AB 
s F is the midpoint af RC s AC = 12 cm. 
Find with proof : The length of АР 


E Im the opposite figure : a 
M is the point of intersection of the medians of AABC 
ВМ = бот. › ВС = 14cm. ‚ОС = 15 cm. Е, р 
Find : The perimeter of А МОЕ LAS 
е Mer, B 
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Geometry 


Accumulative test EB till lesson 2 — unit 4 


[1| Choose the correct answer from the given ones : 


1 In the opposite figure : 
ABC is a right-angled triangle at B. 
» Dis the midpoint of AC : m (4 ACB) = 30° 
> AB = 5 сш, » then BD = cm. 
(a5 (b) 10 (c) 2.5 


?|If BD is a median in A ABC › BD = 4 AC » then „ен, 


2 
(a) m (Z АВС) = 90° (в) т (Z ВАС) = 90° 
(с\т (Z ABC) = 30° (d) m (Z ACB) = 90° 
[2 If M is the point of intersection of the medians of ^ ABC ; D is thc midpoint of BC E 
then MD: AD = -~ 
(а)1:2 (b)2:3 (01:3 (43:2 


|4 A rectangle » its diagonals intersect at M › the length of its diagonal is 6 ст. » then the 
length of the median AM is 


(a) 1 cm. (b)2 cm. (с) 3 cm. (u) 4 cm. 


И Complete the following : 


! | The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals «e 


[2 The point of intersection of the medians of the triangle divides each median in the 
ratio 2: е from the base. 


| 8 If M is thc point of intersection of the medians of A ABC › ‘AD is a median its length is 
бст. s then AM = ст, 


F| IF ABC isa right-angled triangle at B › AB = 3 ст. › ВС = 4 em. s then the length of 
the median drawn from B to AC = сезе: 


EJ In the opposite figure : 


D 

ABC is a right-angled triangle at B c a ` 

„ш (Z ACB) = 60° ee ws \ 

> E is the midpoint of AC , DE=BC EN \ 
c—! e 

Prove that : m (Z АРС) = 90° B A 


79 


Accumulative Tests 2? 


E In the opposite figure : 
ABC is a right-angled triangle at B 
əm (Z C) 230? 5D is the midpoint of BC 
> Eis the midpoint AC › AD N BE = {м} 


?ІЁАВ = 12 ст, : AD = 15 ст. 
Find with proof : 

T} The length of AE 

[8] The length of ME 

(3| The perimeter of A AME 
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Geometry 


Accumulative test | 3 till lesson 3 — unit 4 


[1] Chuose the correct answer from the given ones : 


[1] In the opposite figure : А 
ABC is an equilateral triangle E 
,DE/ CA , then m (L D) = eerren 
(а) 100° (b) 60° c E] D 
(с) 120° (4) 150° 
[E] The point of intersection of the medians of the triangle divides each median in 
the ratio е есет : from the base. 
(a) 1:2 (52:1 (с)3:1 (d) 1:3 
[B] ABC is a right-angled triangle at B » AC = 20 cm. +D is the midpoint of AC 
sthen RD = om. 
(а) 10 (b 8 (с) 6 (9) 5 
[а] A ARC sifAB=AC › m(Z А)=2 т (2 B) then m (ZC) = eee 


(a) 30* (b) 45* (с) 60° (4) 90° 


Complete the following : 
[1 The two base angles of the isosceles triangle are -- 


[2] If ABC is a right-angled triangle at В » m (2 C) = 30° ; AC = 8 em. 
> then AB 2s em. 


[8^ If the measure of the vertex angie of an isosceles triangle is 80° s then the measure of 


its base angles = «o? 


[2] The measure of the exterior angle of the cquilateral triangle is + 


In the opposite figure : A 
BE > CD are two medians in A ABC intersect ai point M 
» the perimeter of A MDE = 12 em 
Find : The perimeter of A MBC 


Tn the opposite figure : 


E 
C 
E 
diem es 
B EAC ,ААВР is equilateral 
:EB - BEC m (Z E) = 80° 


Find : m (4 DRF) c В А 


81 


Accumulative Tests ? 


Асситша уе 1ез5{ 4 till lesson 4 – unit 4 


Choose the correct answer from the given ones : 


[1 If the measures of two angles in a triangle are 42° ; 69° , then the triangle is .............. 


(a) isosceles, (b) scalene. (c) equilateral. (d) otherwise. 
[2] Ff the length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals ............... the hypotenuse. 
(a) hall (b) double (c) quarter (d) third 
[3] In the opposite figure : 
ABC is a triangle in which 
m (4 В) = т (2 С) s then X= v 
@ 2 © 4 
(02 (à)4 
[4] IF ABC is a triangle › АВ = RC › then Z Cis =r С (=x) em, B 
(a) acute. (b) right. (с) obtuse. (d) straight. 


Complete the following : 


[1] An isosceles triangle › the measure of one of its angles is 60° ; then the triangle 


[г The point of intersection of the medians of the triangle divides each median in the ratio 
efe from the base. 


[8| A right-angled triangle › ће measure of one of its an gles is 45° ; then the triangle 
ig = = 


[4]In A ABC 5 if AD is a median › М is the point of intersection of its medians 
АМ = бст. » then MD =... CM. 


Tn (he opposite figure - р А 
ABCD is a parallelogram its diagonals intersect at M 
s ИМЕВМ where BN = 2 NM »CN 1) AB={B} 
Prove that : EM = 1 BC 


[e] 
- 
w 


In the opposite figure : D 
DEBA .AB- AC т: 
»AE “BC 
Prove that : АЕ bisects / DAC 
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Geometry 


Accumulative test B til! lesson 5 — unit 4 


Él Choose the correct answer from the given ones : 


1| The number of medians of the isosceles triangle is .......... 
(a) zero (bj1l (e)2 (d)3 
'?| The triangle which has no axes of symmetry is ........... 
(a) the isosceles triangle, (h) the scalenc triangle. 
(c) the equilateral triangle. (Ul) the right-angled triangle. 
[а If AB is the axis of symmetry of FD эбеп AD = vemm 


(a) zero (51 w4 (022 


4) ABC is an equilateral triangle + X is the point of intersection of its axes of symmetry » 
AX cuts BC at D if DX = 5 ст. › then AX = 


(a) 10 ст. (h) 15 em. (c) 2.5 cm. (d) 7.5 ст, 


А Complete the following : 
1 If the length of the median drawn from a vertex in a triangle equals half the length of 
the opposite side » then +--+ 


2 |A ABC has one axis of symmetry s m (Z А) = 120° sthen m (/ B) = "~ — 
[3A ABC sif AB = AC sm (2 А) =3 X »m(Z B) 2 6 X sthen X= € 


| а | The straight line drawn passing through tho vertex angle of an isosceles triangle 
perpendicular to the base bisects each of the base and 


EJ In the opposite figure : " 
AB - AC : BD bisects Z ABC ИХ 
, CD bisects 2 ACB | /» x 
; Eis the midpoint of BC £ * А | le 


Prove that: DE L BC 


О In the opposite figure : 
ABC is a triangle in which AB = AC = 10 cm. 
»BE=EC »BC=16cm. 
„AEN BC={D} 
Find : The length of AD 
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Accumulative Tests ? 


Accumulative test Я till lesson 1 — unit 5 


[1] Choose the correct answer from the given ones : 


[1 IfX-z»y-zsthenX y 
(а) = (b) > (с) < id) < 
|? If C € the axis of symmetry of AB › then AC - BC =... 
(а) zero (b)1 (c3 (d2 
[3 f A ABC is right-angled at В ,AB = ТАС › then m (4 A) =. 
(a) 45° (b) 30° (c) 90° (d) 60° 
4 | In the opposite figure : 
CE€AB.DCAB \F - 
ım (Z ACE) «m (Z BDF) \ wf 
a then m (2 ECD) «m (/ FDC) B D С A 
(2) > (b) < (© = (es 


B8 Complete the following : 


|! | If the measure of the vertex angle of an isosceles triangle is 80° , then the measure of 
one of its base angles is ---.-.-....... 


2 In the opposite figure : а. 
CEAB.DECÁAB.IFAC-ED 5 then АВ Ср „= шап 


-2 The bisector of the vertex angle of an isosceles triangle ve 


[4] In A XYZ sifm (СХ) = 40° m (4 2) = 100° › then the number of its axes of symmetry 
мин 


© m the opposite figure : 
m (/ АВС) > m (2 АСВ) 
»BD=CD 
Prove that : in (Z ABD) >т (4 ACD) 


В in the opposite figure : A 
ABC is a triangle sAB=AC - AD І ВС n 
› т (2 BAD) = 25° BC 24 em. / ‘| 
Kind : / 1 
1 (2 DAC) 
са = c D B 
LE The length of DC - Aem, 
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Geometry 


Accumulative test till lesson 2 - unit 5 


E Chonse the correct answer from the given ones : 


[1n A XYZ, XY is the shortest side » then the angle of the smallest measure is «~... 
(a) х (БУ (с) 2 (d) otherwise. 
2]In A ABC s if AB = AC ; then the exterior angle at the vertex С is ..........- 
(a) straight. (b) acute, (c) obtuse. (d) reflex. 
[3] А triangle has 3 axes of symmetry » then the measure of ће exterior angle at one of its 


vertices equals ............... 


(a) 90° (6) 80° (c) 120° (d) 60° 
[TIn AABC »AB = 7 cm. » ВС = 5 оп. „АС = 6 cm. s then m (4 В).............. M (2 C) 
(a)» (b)« (с)= (4) = 


А Complete the following : 


[1]1п a triangle » if two sides have unequal lengths › then the longer is opposite to ~ 


[2] КА lies on the axis of symmetry XY „еп AX ee AY 
[8 ABC is a triangle in which : m (Z A) = 100" » then its longest side is «c 4 
(4 In the opposite figure : 
m(Z ABD) = 8 
D B [el 
In the opposite figure = E x 


m(Z Y) 200? ›м (4 XZY) = 30° - g 


> XY = FF = 5 cm. s F is the midpoint of XZ 
Prove that : m (Z XEZ)=90° 


Я ть the opposite figure : 
From the data on the figure. 


Prove that : m (4 ABC) > m (2 ADC) 
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Accumulative Tests 2 


Accumulative test |8 | till lesson 3 — unit 5 


El Choose the correct answer from the given unes : 


[1]The ratio between the length of the hypotenuse and the median drawn from the vertex 
of the right angle in the right-angled triangle із... 


(а)1:2 (52:1 (1:3 (23:1 


[2 If the measures of two angles in a triangle are 48° , 84° « then its type іх... 


(8) isosceles. (b) equilateral, (c) scalene. (d) right-angled. 
[3]If ABC is an obtuse-angled triangle at C » then ВС.............. AB 

(a)> (b)« (с)= (qz 
4) The longest side in A XYZ where m (Z Y) = m (/ X) + (4 Z) is s 

(ХҮ OXZ (с)ү7. (d) otherwise. 


Complete the following : 
[3] The axis of symmetry of a line segment is сез 
[2]In A ABC › if AB < BC „АВ > AC › then the smallest angle in measure ig з 
[3]If XYZ is a triangle in which m (Z X) = 50° „м (2 Y) = 70° s then XY зелени YZ 


[4 In a triangle » if two angles are unequal in measure › then the greater angle in measure 


is opposite to «e 


Bin AABC m(ZA)-(5X-25^ , m(ZB)-(6X-10) , m (Z C) = (X + 20)° 


Order the lengths of the sides of the triangle ascendingly, 


Tn the opposite figure : A 
X + Y arc the midpoints 
of AB s АС respectively А i 
›ХМ> YM 
e B 


Prove that : m (Z МВС) >т (2. MCB) 
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Geometry 


Accumulative iest | LE tiil lesson 4 — unit 5 


ЁЗ Choose the correct answer from the given ones : 


11122 „12 42 z are the lengths of sides of a triangle › then the greatest value 


(a) 12 и (c) 4 (d) 3 
(2) If ABC is a right-angled triangle at B » then 


(a) AC <AB (b) AC <BC (c) AB «AC (di BC» AB 
13 ABC is a right-angled triangle at B › if AC = 20 cm. » then the length of the median 
drawn from B equals ............... cm. 
(2) 10 (b) 8 (16 (d) 5 
[4| А triangle has one axis of symmetry and the lengths of two sides in it are 3 cm, » 8 cm, 
s еп its perimeter = 7 Cm. 
(a) 14 (b) 19 (с) 11 (d 24 


E Complete the following : 


[3] The distance between а point and a given straight line is the length of drawn 
from the point to this straight line, 


[E] The length of any side in a triangle -= the sum of the lengths of the other two 
sides. 
[3] In a triangle » if the lengths of two sides of a triangle are 4 cm. and 9 cm. » then the 


length of the third side E Jeee узебез =] 


4 | "Тре exterior angle at any vertex of the equilateral triangle is =- angle. 


 һААВС,т(/ А)=50° » m(4B)=70° 


Order the lengths of the sides of the triangle descendingly. 


Я inthe opposite figure : 
ABC is a triangle. m 


Prove that : АВ < + the perimeter of A ABC "Am Е 
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October contents 


November contents 


October tests on Geometry 


| Test | Test |1] = | 


EJ] Choose the correct answer from the given ones : 


(3 marks) 
(4) The number of medians of the right-angled triangle is -1 
(а) zero (b) 1 (с)2 (d) 3 
[2 If ABC is a right-angled triangle at B and D is the midpoint of AC 
9 then BD = ··--................ 
(a) АС (b) AC (o) + BC ()AB — 
3] A XYZ is an isosceles triangle in which m (Z Y) = 100° ,ћеп m (2 Z) = о 
(a) 100* (b) 80* (c) 50° (d) 40* 
Я Complete the following : (3 marks) 


(CE The length of the hypotenuse in the right-angled triangle equals the length 
of the side opposite to the angle whose measure is 30° 


(8) The measure of the exterior angle of the equilateral triangle equals -e 


3) The point of intersection of medians of the triangle divides cach of them 
in the ratio === : 2 from the base. 


In the opposite figure : 
D and E are the midpoints of AB and AC respectively 
»BE(DC={M} .DB=4 cm. 
»DM=3 cm. »BE=6cm. 


Find : The perimeter of A ВМС 
Я m the opposite figure : (2 marks) 
А 
АВ =АС 


:BD-CD 
»m(Z A) 2 40* 
»m (Z D) = 120° 


À 

Ж 

р 

E 
Find : m (Z ABD) 0% 


e B 
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Geometry 


f Total mark 1 
| Tes |2) РТ 
a Choose the correct answer from the given ones : (3 marks) 


[4]If M is the point of concurrence of medians of A ABC and BD is a median 


»then BM : MD = vette 
(а)2:3 (6) 2:1 @3:;1 (4)1:2 
[Z ln AARC »if m (Z B) = 90° and m (Z C) = 30° » then AB = mms AC 
(а) + (b) i (c) twice (d) i 
[а Е the measure of one of the base angles of an isosceles triangle is 45° ; then the 
triangle is m triangle. 
(a) obtuse-angled (b) acute-angled (c) right-angled (d) equilateral 
И Complete the following : (3 marks) 


[1] The medians of the triangle intersect at 117711111 


[Z] If the length of the median drawn from a vertex of a triangle equals half the length of 
the opposite side to this vertex then src 


[з] In an isosceles triangle › if the measure of one of its base angles equals 65° » then the 
measure of the vertex angle is enne 


В In the opposite figure : (2 marks) 
AD =DC=AC ,АВ = ВС 
»m (Z АВС) = 40° 
Find : m (Z BAD) 


@ in the opposite figure : 
m (Z BAC) = м (4 CBE) = 90° m (2 BEC) = 30° 
> D and Е are the midpoints of BC and CE respectively 
5Ар = 3 ст. 
Find : the length of BF 


[оо | 


November tests on Geometry 


‘Total murk 


| Test [1] = 
E Choose the correct answer from the given ones : (3 marks) 
(4 If the measure of an interior angle in an isosceles triangle is 60° » then the number of 
axes of symmetry of this triangle is неее 
(a)4 (53 (с)2 (d)1 
72 | In the opposite figure : 
IC CAD and B € AD where AB > DC ipn n cba 
A в-С.р— 
»then ОВ. АС 
(a)> (b)« (с)= (4) > 
3] If A ABC has one axis of symmetry and m (/. ABC) = 120° , then M (L А) = «RH e 
(а) 30° (b) 60° (c) 90° (d) 120° 
Complete the following : (3 marks) 
[1 The straight line passing through the vertex angle of an isosceles triangle perpendicular 
to dis base «m я 
2]In A ABC > ЖАВ = AC and m (7 В) 2m (Z A) з ћеп m(Z С) = ~ 
ШМ Ethe axis of XY ,ћеп5 МХ... 


4МҮ 
В In the opposite figure : (2 marks) 
DECE >m (4 ABD) = 125° 


and m (Z A) = 70° ES, ь 
$125 


Prove that : A ABC is an isosceles triangle. с B D 
В In the opposite figure : (2 marks) 
B 
CL= DL. 
m(Z ВСЕ) =т (1 BDF) 
Prove that : BL L CD 


Geometry 


| Test |2] 


E Choose the correct answer from the given ones : (3 marks) 
LE In the opposite figure : 
IC € XY ›м (/ ACX) = 35° n 
and m (4 ВСУ) = 45° 


s then m (Z XCB) «m (А ACY) T m а > x 
(а)> (b)< (с) = (d) otherwisc 
[E] If C € the axis of symmetry of AB › then AC — BC = rere 
(а) zero (b) L (c)2 (d) 4 
[3] In the square ABCD » BD is the axis of symmetry of «7 
(a) AB (b) AC (c) AD (d) CD 
E Complete the following : (3 marks) 


[1] The bisector of the vertex angle of an isosceles triangle == 


[E] № the measure of one angle of the right-angled triangle is 45° > then the triangle 


-[8] The number of axes of symmetry of the scalene triangle equals 0n 


In the opposite figure : (2 marks) 
DE/ BC A 
»AD = АЕ 
Prove that : A ABC is an isosceles triangle. в р 
с В 


In the opposite figure : 
D € BC such that DA = DB = DC 
and m (Z С) = 30° 
Prove that : А ABD is an equilateral trianglc. 
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Important 
Questions 


on Geometry 


Important questions 


у Medians of Triangle — 
on Unit Four 


Isosceles Triangle 


[First | Multiple choice questions 


EJ The number of medians of the right-angled triangle equals ............... 
(а) onc. (b) two. (с) three. (c) four. 


А The length of the side opposite to the angle of measure 30° in the right-angled triangle 


equals . . Ihe length of the hypotenuse. 
(a) + OE i$ (02. 


Е The length of the median drawn from the vertex of the right angle in the right-angled 
triangle equals ............... the length of the hypotenuse. 


(a) third (b) quarter c) half (d) double 


(2) The measure of the exterior angle of the equilateral triangle equals . P 
(а) 60 (b) 90 с} 120 r 


(©) If the measure of the vertex angle of an isosceles triangle is 50° » then the measure of one 
of its base angles is зз” 


(a) 65 (b) 45 (е) 55 (d) 70 


E 1f the measure of one of the base angles of an isosceles triangle is 40° » then the measure 


of its vertex angle equals .............° 


(a) 40 (Ы) 50 (с) 80 (di 100 


An isosceles triangle › the measure of one of its angles is 60°, then the number of its axes 
of symmetry 18............... 


(a) 1 (b) zero. (є) 3 (d) 2 


E If the measures of two angles of a triangle are 42° , 69° 5 (hen ils type is es 


(a) scalene. (b) isosceles. (c) equilateral. id) right-angled. 


Ю The point of concurrence of the medians of the triangle divides each of them in the 
PAHO OE „к= from the base. 


(а) 2:1 (5 1:2 (e) 1.23 (d) 3:1 


The point of concurrence of the medians of the triangle divides each median in the ratio 
OË 5 н from the vertex. 


(а) 2.5 (b) 5 (c) 6 id) 10 
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Geometry 


Ш Tf M is the point of intersection of the medians of A АВС s AD is a median 


then AD = SAM 
gil 1 322 3 
(а) > (m4 от (4) 3 


[Я In A ABC > AD is a median , M is the point of intersection of its medians. 
If AD = 9 cm. s then AM = — eni, 
(а)3 (b)6 019 (d) 12 


[E The triangle in which the measures of two angles are 48° 5 84° Шеп the number of ils 
axes of symmetry is ............... 


(а)1 (2 ie)3 (d) zero 
[E] If X lies on the axis of symmetry of AB + then XA +--+ XB 
(а)// (b).L = idis 


7 A XYZ is an isosceles triangle in which m (4 X) = 100° ; then m {4 Y)=- 
(2) 100 (b) 80 ic) 60 1d) 40 


ОО A ABC is right-angled at В АС = 12 ст, › m(Z A) = 60° then AB = eree еш. 
(а)12 {56 14 (d)3 


A right-angled isosceles triangle › then the measure of one of its base angles is ............® 
(a) 30 (b) 45 (ce) 60 id) 90 


[E] Tn the opposite figure : 


Xy mee 
(a) 100° tb) 140° 
(c) 180? (4) 280° 


| Second | Complete questions 


The medians of a triangle inter 


E The base angles of the isosceles triangle are ............... 


E The bisector of the vertex angle of an isosceles triangle is .............. to the base and олени 


The median drawn from the vertex angle of an isosceles triangle is 


E The straight line drawn passing through the vertex angle of an isosceles triangle 


perpendicular to the hase bisects each оѓ ............. and i. 
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Important Quesiions 2 


[Г] тһе straight line perpendicular to a line segment at its midpoint is .............. 


The isosceles triangle in which the measure of one of its angles equals 60° is ............... 


Е If the measure of one angle in a right-angled triangle is 45° 5 then the triangle is ............... 


Е If C € the axis of symmetry of AR › then AC - BC = 


E If the length of the median drawn from a vertex of a triangle equals half the length of the 


opposite side to this vertex » then the angle at this vertex 15............... 


Ш InAABC;AB-AC › m(ZA)23m(Z B) sthenm(Z CO) = eres я 


EJ In the opposite figure : 
m (Z ABC) = 90° 
»m(Z С) =30° .Ар = ОС 
ЗАВ = 5 сш, 


Calculate ; The length of each of СА and BD 


ИА In the opposite figure : 
M is the intersection point of 
the medians of the triangle ABC 


> ВМ = бот. › ВС = 14 ст. ‚ОС = 15 ст. 


Find : The perimeter of А МОЕ 


E In the opposite figure : 


F and N are the midpoints of AB and AC respectively А 
s d | P “ж \ 
„АВ = бет. › АС = 10см. кы P 
Lr [ 
;BM-4cm CP =9 ст. ЕМ, \ \ 


Find : The perimeter of ће figure AFMN 
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Geometry 


ü In the opposite figure : А 
АВ=АС ü NS 
sm (2 А) = 50° / X 
X 7 N 
;BD = BE- DE T, \ 
м \ 
Find : m (4 DBC) B © 
E In the opposite figure : " 
AD // CB »m (4 РАВ) = 30* ue S 
»BA=BC / мы. 
Find : The measures of the angles of A ABC c B 


П In the opposite figure : 
АВ =АС 
: AE // BC 
Prove that : AE bisects Z DAC 


EJ In the opposite figure : 
AB = DE ; E is the midpoint of AC 
;m(Z В) = 90° 
;m(Z АСВ) = 30° 
Prove that : m (Z ADC) = 90° 


П In the opposite figure : 
m (2 АВС) = 90° ›Х is the midpoint of AB 
У is the midpoint of BC 
> Dis the midpoint of XY , AC = 20 cm. 
Find : The length of BD 


©) In the opposite figure : 
АВ = 16 ст. ‚ АС = 18 ст. 
: BC = 20 ст. 
; F and E are the midpoints of AB and CA respectively 
»AD CB 
Find : The perimeter of ^ DEF 


97 


Important Questions 9 


[I] In the opposite figure : X 
XYZ is a triangle › YL bisects Z XYZ m \ 
and intersects XZ at L rau № 
»LM И YZ and intersects ХҮ at M 2 =N 


Prove that : A LMY is an isosceles triangle. 


0 mm the opposite figure : p E 
XM=YM i 
»X¥// ZL ri 
Prove that : у 


А МГУ, is an isosceles triangle. 4 


(E In the opposite figure : 
m(Z B) 290? »m (2 ACB) = 30° 
» X and Y are the midpoints 
of AD and CD respectively. 
Prove that : AB = XY 


[E m the opposite figure : 
Al =AC 
эт (2 BAD) = m (Z CAE) 
Prove that: AD = AE 


© In the opposite figure : 
BD = СЕ »m(Z О) = т (ДЕ) = 90° 
эт (2 ABD) = m (2 ACE) 
Prove that : m (4 ABC) = m (4 ACB) 


{B In the opposite figure : 
AB 2 AC ; AD bisects Z BAC 
BC = 8 ст. 
om (/ В) = 65° 
Prove that : AD L BC 
and find : The length of DC:m (2 DAC) 
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Geomerry 


1 In the opposite figure : 


А 
ыы ia / 
DE // BC » x 
E/ Хр 
>AD 2 AE / j^ 
/ N 
Prove that : А ABC is an isosceles triangle. Ра М 
In the opposite figure ; 


AB = AC > Ali bisects 2 ВАС 
» AE BC = [E] DEAE 
Prove that :|7) ВЕ = $ BC 


|? BD=CD 


ÍT] In the opposite figure : 


A 
N 
m(4B}=m(4 С) / \_ 
af 
Find : 1 The value of X я X 
Гг The perimeter of A ABC / \ 


® In the opposite figure : 


т 
A^ 
AB = 2 X- 1) ст. «AC = (Х+ 3) cm. ^w 
| FA \@ 
» BC = (9 - X) cm. a! M 
»m(4B)-m(Z С) / \ 
Find : The perimeter of А ABC 3 


7] In the opposite figure : a 
Prove that : 


ox- 1 Ri, 
A ABC is an isosceles triangle. 


М. 


à / 

хаб 
А’ 22 
Ba 
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Important Questions 2 


Tn the opposite figure : 
m (4 ABC) = m (4 BDE) =90° . 
> D is the midpoint of AC 
эт (Z BED) = 30° 
Prove that : AC = BE 


In the opposite figure : A 
m (4 ACD) = m {4 BCD) d | 
»AC = BC б р 
;DB-DE -— 

B 


Prove that: m (4 E) =m (2 EAD) 


In the opposite figure : 
ARCD is н square 
»m(Z BAE) = 30? 
;DF.LAE › АЕ = 4 ст. 
Calculate ; The area of the square. 


In the opposite figure : 


ABC is a triangle / -. 
> D is the midpoint of BC / 

»M EAD where AM = 2 MD dn \ 
„СМ ПАВ = {Е}  EC- 12cm. с D B 


Find : The length of EM 
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Important questions ( 
on Unit Five 


Inequality 


Multiple choice questions 


E In AABC > if AB «AC , then m (Z B)... m (2 C) 
(a) < (bs (с) > (9) = 


(©) If the lengths of two sides of a triangle are 3 cm. › 6 em. » then the length of the third side 
belongs to ................ 


“)[3.9[ (i [3 ›9| (с) ]3›9] (а) ]3 ›9[ 
EJ ABC is a triangle in which m (Z B) =70° › m(Z C) = 50° „еп АС зе AB 
(a)« (h) s (с) > (d) = 


AC 
< (d) z 


ЮП In AABC sif (4 A) » m (Z B) › then BC - 


(a) > (б) = 


ЮП The lengths 4 om. ›9 om. and --- 


o от, сап be the lengths of sides of a triangle. 


DE (b) 4 (с) 5 (d) 6 
И XYZ is a right-angled triangle at Y » then ХҮ 
(i) < {5} > (<) = (9) = 


EJ InAABC cif m (2 C) = 100° , then its longest side is 
(a) AC (b) АВ (с) ВС 


E| The numbers that can be the lengths of sides of a triangle аге............... 
{#) 757 34 02134,9 (с) 425512 (d) 555515 


Е] InAABC : AB + BC- AC» erinus 
(a) 2AC (b) -2AC (c) 2 (d) zero. 


Tf the lengths of two sides of an isosceles triangle are 2 ст. and 5 cm. • then the length of 


the third side is “ст. 
(а) 2 (b) 5 (c) 4 íd) 3 

The triangle whose side lengths are 2 cm. » (X + 3) ст. and 7 cm. is an isosceles triangle 
it X зи 
(QU) | (b) 2 (03 (d) 4 

[A The length of any side in a triangle -..-.-....-..-. the sum of the Lengths of the other two sides. 
(а) > () < (с) = (d) < 
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Important Questions 9 


| Second | Complete questions 


EH Im a triangle » if two angles are unequal in measure » then the greater angle in measure 


Я Ina triangle ; if two sides have unequal lengths › then the longer side is opposite to ............... 


EJ In AABC sifm(ZA)=50° , m(Z В) = 60° ; then the longest side 18 wie... 


E In A ABC ‚Им m (Z A) = 100° › then the longest side is |... 


ЁЗ In AABC > AB + BC -——— АС 


ü Tn a triangle » if the lengths of two sides are 5 ст. » 9 cm. » then the length of the third 
side € |. С! 


The distance between any point and a given straight line is the length of .............. drawn 
from this point to the given line. 


[Г] In the right-angled triangle ›. .. is the longest side. 


О In AABC , if m(Z A) 22m (Z B) = 80° , then AB > =- 


Ф чхъу,АЪВ еп Y Bac 


EJ In A ABC » m (Z A) = 40° » m (Z B) = 80° arrange the lengths of the sides 
of ^ ABC descendingly. 


И ABC is a triangle in which : АВ = 6 cm. » AC = $ cm. and BC = 7 cm. Arrange the 
measures of the angles of the triangle ABC ascendingly. 


E In the opposite figure : A 
м 
АВ=АС м м. 
T ac м 
»>BD=7 ст, [^ —— > 
ЧЕ”, 
»>DC=3cm. are 
5 


Prove that : m (/ ACD) > m (4 ABD) 
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Geometry 


Е m the opposite figure : в 
\ 
Prove that : m (2 BCD) > ш (4 BAD) Е / Ne 
e < 
Ал 
c^. >A 
Fey ee 
D 
E Tn the opposite figure : " 
ÁN 
ABC is a triangle in which : AB < AC РА." 
бека бызге ж К, 
, BM biscets / ABC » СМ bisects 4 ACB Fan o] 
E Si 
Prove that : BM < CM с В 
B m the opposite figure : 
ARC is a triangle in which : f “х 
АВ>ВС,ХҮ//БС A dis 
Prove that : АХ > XY c Y A 
In the opposite figure : | 
= А се e 
AD // CB sm (Z DAR) = 40 aw 
+m (Z BAC) = 80° / LS 
Prove that : AB > AC č " B 


[5] In {һе opposite figure : 
ABC is a triangle in which : 
АС>АВ 
ут (И AXY}=m (/ AYX) 
Prove that : YC > XB 


E in the opposite figure : 
AB = ЛС 
ım (Z ABC) = 65° 
+ m (2 ACD) = 20° 
Prove that : AB > Ар 
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In the opposite figure : 
ABC is a triangle ;» D ЄВС 


Important Questions ? 


»AD =BD g / N 
Prove that : BC > AC c D B 
In the opposite figure : A 
ABC is a triangle in which : 7 / ч. 
—T К / 

АВ=АС >DEBC E ES 
y ЈА X 

Prove that : AC > AD e D B 


a In the opposite figure ; 


ABCD is a quadrilateral in which : m (2 BDC) = 90° x 
* 
>X ‚ Y and E arc tho midpoints of AB + AD D => в 
= м, Pd 
and BC respectively. AE 
Prove that : XY < DE c 
[E In the opposite figure : À 
AD bisects / ВАС Е / \ 
Prove that : AC > DC e D b 
E In the upposite figure : à 
DE = EC = AE > m (Z CAE) = 40° 4 
Prove that :|! AC» AE E 
с B 


e£|BC»AC 
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Final 
Revision 


of Geometry 


Revision for the important 
theorems , corollaries 
and rules of 


Medians of triangle 


vertex. 
_ 


The medians of a triangle 
are concurrent. 


3 X 
8 E B 


The point of concurrence of 


the medians of the triangle 
divides each median in the 
ratio of : 

* 1 : 2 from the base. 
* 2:1 from the vertex. 


aN 


The point which divides the 
median of a triangle by the 
Tatio 1 : 2 from the base is the 
point of the intersection of 


the medians of the triangle. 
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Geometry 


The median of the triangle is 

the line segment drawn from Д 

any vertex of the triangle Ж | \ 

vertices to the midpoint of 4 | № 

the opposite side of this " -m A 
pee с р B 


IFD is the midpoint of BC 


> then AD is a median in 
AABC 


НСО BF and AE are 

the medians of A ABC where 
СР ПВЕПАЕ - {м} 

» then Mis the intersection point 
of the medians of A ABC 


If Mis the intersection point 
Г 


of Ше medians of А ABC 
Шеп: 


* DM- 1 AM 
* AM 22DM 
*DM= ТА” 


%АМ= 2 AD 


НОМ: МА=1:2 
s then М is the intersection 


point of the medians 
of A ABC 


Geometry 


| Right-angled triangle 


The length of the median 
from the vertex of the right 
anglc equals half the length 
of the hypotenuse. 


If the length of the median 
drawn from a vertex of 

a triangle equals half the 
length of the opposite side 
to this vertex » then the 
angle at this vertex is right. 


The length of the side 
opposite to the angle of 
measure 30° in the 
right-angled triangle equals 
half the length of the 
hypotenuse, 


In the right-angled triangles 


the hypotenuse is the 
longest side of the triangle. 


Tf A ABC is right-angled at B 
+ BD is a median in it 
» Шеп 


= 1 
BD= = АС 


If BD is a median of 
AABC;BD- 1 АС 
»then m (/ АВС) = 00° 


If A ABC is right angled at 
B in which : 


m (Z С) = 30° 


, then AB = = AC 


re 


If A ABC is right angled 
at B > then 


AC > AB ›АС>ВС 


If A ABC is right-angled at B » then : 


- (АСУ = (AB)? + (BO? 
* (АВ)? = (АС)? - (BC? 
> (ВС)? = (AC)? - (AB? 


The isosceles triangle 


The base anglcs of the 
isosceles triangle are 


congruent, 


If two angles of a triangle 
are congruent » then the 
two sides opposite to these 
two angles are congruent 
and the triangle is isosceles. 


The median of an isosceles 
triangle from the vertex 
angle bisects it and is 
perpendicular to the base. 


The straight line drawn 
passing through the vertex 
angle of an isosceles 
triangle perpendicular to 
the base bisects each of the 
base and the vertex angle. 


The bisector of the vertex 
angle of an isosceles 
triangle bisects the base 
and is perpendicular to it. 


The number of axes of 
symmetry of the isosceles 


triangle equals 1 


Final Revision 9 


If A ABC in which : 


АВ = AC sthen 
| m(ZB)2m(Z С) 
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If A ABC in which : 
т (4 В) = т (2 С) 
› then AB = AC 


If A ABC in which : 

АВ = AC + AD is a median 
s then AD bisecis Z ВАС 
; AD.L BC 


lesa ane uuu o 7] 
If A ABC in which : 


АВ=АС,А”Р ВС 

» then D is the midpoint 
of BCs 

"AD bisccts Z BAC 


IFA ABC in which : 

AB =AC › AD biscets 

2 ВАС › then D is the 
midpoint of BC + AD L BC 


Tf A ABC in which : 

AB - AC › АБ L BC and 
intersect iL at D 

»then AD is the axis of 
symmetry of the triangle ABC 


Geometry 


| The equilateral triangle 


If ihe triangle is an 
equilateral › then it is 
equiangular where each 
angle measure is 60* L 


Tf the angles of a triangle 
are congrucnt » then the 


triangle is equilateral. 


The isosceles triangle in 
which the measure of onc 4 
of its angles = 60° is an 


equilateral triangle. oe 


The equilatcral triangle has 
three axes of symmetry. 


Tf A ABC in which : 
АВ = ВС = СА > then 
m(ZA)=m(Z В) =m (2 С) = 60° 


If A ABC in which : 
m(ZA)=m(ZB)=m(ZC) 
sthen AB = RC = CA 


| If A ABC in which : 
AB - AC « m (Z В) = 60° 
» then A ABC is an equilateral triangle. 


If A ABC is an equilateral triangle 
,AFLBC ‚СБ LAB, ВЕТ АС 
s then AF „ЄР and BE are the axes of 


symmetry of the triangle ABC 


{ 


(. The axis of symmetry 


Y 


т 


The axis of symmetry of 
a line segment is the 
straight line perpendicular 
to it from its middle. 


= Е 

В ji А 
If the straight line L-L AB > 
CEAR where CA = СВ 


s C Ethe straight line L 
; then Lis the axis of AB 


Any point on the axis 
of symmetry of a line 
segment is at equal 
distances from its 


L} 


D 
B TB E 
t 
Tf the straight line L is the 


line L › then DA = DB 


terminals (end points). 


axis of AB » D Ethe straight 


If a point is at equal 
distances from the two 
terminals of a line segment 
» then this point lies on the 
axis of this line segment. 


IFCA=CB then __ 
C lies on the axis of AB 
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Final Revision ? 


H 
1 Inequality relations т the triangle 


Comparing the measures of | Comparing the lengths of 
angles in a triangle ' Yl sides in a triangle 
If two sides have unequal lengths » the If two angles are unequal in measure » then 
longer is opposite to the angle of the the greater angle in measure is opposite to 
greater measure aside grcatcr in length than that opposite 
to the other anglc. 


| М 
If AB >AC ;thenm (2 C) > m (Z B) If m (Z В) > m (Z C) sthenAC> AB 
| rranglemequlty | 
Jn any triangle » the sum of the lengths of any two sides А 
is greater than the length of the third side. 3 Ps 
AB 4 RC - AC Ж К" 
BC CA AB FN." 


‚СА+АВ>ВС 


—Notice that : - — — - — 
* The length of any side of a triangle is greater than the difference ^ 


between the lengths of the two other sides and less than their sum. ГА icd 

In A ABC: / Зр 
ШЕРНЕ НЦЫ. S 

АС-АВ < BC < AC + AB B C 


* The measure of any exterior angle of a triangle is greater than 
the measure of any intcrior angle of the triangle except its 


adjacent angle. ^c 
ZN 
InA ABC: "d N 
m (Z ABD) > m (Z A) а x | 
^ 4 № 
»ш(2 ABD)» m(Z C) č BD 


110 


Geometry 


| Proofs of the important theorems 


In the right-angled triangle » the length of the median from the vertex of | 
the right angle equals half the length of the hypotenuse. 


Given | ABC is a triangle in which m (4 ABC) = 90° » 
BD is a median in the triangle ABC 


WLP, BD = 4 AC 


Construction | Draw BD and take the point E EBD such that BD = DE 


Proof In the figure ABCE : * AC and BE bisect each other 
-. The figure ABCE is a parallelogram. 

w m(Z ABC) = 90° 

7. The figure ABCE is a rectangle. 

-. BEZ AC 

»vBD-lBE 


и BD- ГАС (QED) 


| If the length of the median drawn from a vertex of a triangle equals half the 
length of the opposite side to this vertex » then the angle at this vertex is right. 


Given In A ABC ; BD is a median and DA = DB = DC p 
ВТР. т (4 АВС) = 90° А. 
| Construction | Draw BD ; then take the point E € RID 
| such that BD = DE 


Pruof s BD-lBE-j AC 2 BE- AC 
-. In the figure ABCE : 


‘AC and BE аге equal in length and bisect each other. 
-. The figure ABCE is a rectangle. 
<. m (Z ABC) = 90° (Q.E.D) 
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Final Revision 2 


Theorem E 
The base angles of the isosceles triangle are congruent. 
Given ABC is a triangle in which AB = АС 
А 

RTP. ZBELC JN 
Construction | Draw AD 1 BC where AD Г] BC = {D} F | x 
Proof  AAADBS ADC in which : Eea 

m(ZADB)-m(ZADC)-90* (сопы) i 

| AB=AC (given) 
AD is a common side 


^ A ADB =A ADC then we deduce that / R =Z C (QED) 


If two angles of a triangle are congruent » then the two sides opposite to 
these two angles are congruent and thc triangle is isosceles. 


| Given ABC is a triangle in which Z B= Z C 
R.I.P. АВ=АС 
Construction | biscet 4 BAC by ‘AD to intersect BC at D 
| Proof ura Bos 
4m(ZB)2m(z c) 
^ AD bisects 2 ВАС 2 m (2 BAD) = m ( CAD) 


77 The sum of measures of the interior angles of the triangle = 180° 
Ат ADB) =m (Z ADC) 
^ In A A ABD and ACD: 
AD is acommon side 
m (2 ВАР) =мт (2 САБ) (const) 
m (2 АрВ) = т (2 АРС) (by proof) 
/. A ABD =A ACD s then we deduce that 
| AB = AC › then A ABC is an isosceles triangle. (Q.E.D.) | 
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Geometry 


Given 


RTP. 


Construction | Take D C AR such that AD = AC 


Proof 


Given 
ВТР. 
Proof 


Theorem = — 


Tn a triangle » if two sides have unequal lengths › the longer is opposite 
to the angle of the greater measure. 


ABC is a triangle in which AB > AC ^ 
| m (Z ACB) > m (2 ABO) 


In A ACD: AD=AC +. m(Z ADC) 2 (2 ACD) (И) | 
+: Z ADC is an exterior angle of ADBC 

- m(ZADC)»m(Z B) (2 
| From (1) and (2): 2. т( ACD)» ш (Z B) 

(v m(Z ACB) > т (4 ACD) 

z. m(Z АСВ) > т (Z ABC) (Q.E.D. 


In a triangle : if two angles are unequal in measure › then the greater 
angle in measure is opposite to a side greater in length than that opposite 
to the other angle. 

АВС is a triangle in which m (2 C) > m(Z B) ^ 

АВ>АС 1 

+ АВ and AC are two line segments. 


2. One of the following cases should be verified. Ы T 
(B AB» AC &)AB-AC C» AB «AC 

Unless AB > AC > then either AB = AC or AB < AC 

e If: AB = AC > then m (Z C) = м (Z B) and this contradicts the given 

where m (Z С) >> m(Z B) 

* If: AB « AC ; then m (Z C) < m (Z B) according to the preceding theorem. 

Again this contradicts the given » where m (Z C)> m (Z B) 

7. It should be that AB > AC (Q.E.D) 
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Final 
Examinations 


* School book examinations 
* School examinations 


Model Examinations 


ofthe School Book € on Geometry 


Answer the following questions : 


EJ Complete the following : 
1 The longest side in the right-angled triangle is «n 


|2 If the lengths of two sides in a triangle are 2 cm. and 7 cm. »then 
eene < the length of the third side < зе 


[s Ifthe measures of two angles in a triangle are different » then the greater in measure of 
them is opposite to s+- 


* Ifthe length of the median drawn from a vertex of a triangle equals half the opposite 
side to this vertex in length › then -+-+ 


[5 Lf the measure of an angle in the isoscel 


s triangle equals 60° » then the triangle is сес 


©) Choose the correct answer from those given : 


1 In the opposite figure : A 
A ABC is equilateral » then m (/ ACD) = гз /N 
(а) 45° ib; 60° » "a^ 
(с) 120° id) 135° D co" B 


m 


2 In A ABC which is right-angled at В » ГАС = 20 cm. + then the length of the median 
of the triangle drawn from В equals се 


(а) 10 cm. (by 8 cm. c) 6cm. (d) Som. 
|3 XYZ is a triangle in which : m (Z Z) = 70° and m (Z Y) = 60° > then YZ -=+ XY 

(а) > 0 < с) = (d) twice 
а The lengths which can be lengths of sides of a triangle атс -= 

(а) 03355 (b 35355 09353546 d) 35397 
[5| The triangle in which the measures of wo angles of it are 42° and 69° is - 

(a) an isosceles triangle. (b) an equilateral triangle, 

(c) a scalenc triangle. d>: a right-angled triangle. 
& In the opposite figure : 

m(ZC)22m(ZA) 

BC-6cm. 

s then АС = e cm. 

(а) 3 (>) 6 

(c) 9 (d) 12 
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Final Fxaminations 2 
а 


Ө 15] Complete : ARC is a triangle in which АВ > AC > then m (Z C) (И B) 

Ib] In the opposite figure : D. —— 
т (Z А) = 50° „АВ = AC М. z % 
and A DBC is equilateral а. fi * 
Find : m (Z ABD) s 

|^! In the opposite figure : D А 
ae 56/8 
AD // BC fn 
»m (Z BAC) = 70° [ * 
and m (Z DAC) = 50? та X 
Prove that : ВС > AC É B 


Э (| Prove that : The two base angles of the isosceles triangle are congruent. 
| 0] In the opposite figure : 
AB = AC 5 RD bisects Z В 
and CD bisects / C 
Prove that : A DBC is isosceles. 


№2 |. In the opposite figure : 
Arrange the angles 
of A ABC descendingly 
due to their measures. 
lb] In the opposite figure ; 
AB>BC XY // BC 
Prove that : AX > XY 


Answer the following questions : 


ET Choose the correct answer from those given: 
` The triangle which has three axes of symmetry is e-+ 


(a) scalene. (^) isosceles. (с) right-angled. (d) equilateral. 
"The sum of lengths of two sides in a triangle 18 the length of the third side. 
^^ greater than 5) smaller than (©) equal to (d) twice 
Tf the lengths of two sides in an isosceles triangle are 8 ст. and 4 cm. » then the length of the 
third side ig зс cm. 
(a)4 bs <} 3 (d)12 
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Geomeiry 


[4] In A ABC » if m (Z B) = 130° > then the longest side of it is ~--~ 


(a) BC (b) AC (c) AB (d) its median. 
[5] A XYZ is an isosceles triangle in which : m (4 X) = 100° » then m (Z Y) = ree 
(a) 100? (b) 80° c) 60° (d) 40* 
,8 In the opposite figure : 
Хуже 
(а) 100° (b) 140° 
(с) 180° (d) 280° 


Я Complete the following : 
[T] Tf the measure of an angle in a right-angled triangle is 45° » then the triangle 15 ~ 
[2] The length of any side in a triangle -=-= the sum of lengths of the two other sides. 
la If AB = XY > then AB = es 
[43] In A ABC sif m (Z A) = 30° and m (Z B) = 90° : then BC =-- 
(5 Тһе axis of symmetry of a line segment is the straight line which 


^ at its midpoint. 


Е fa] In A ABC ; AB 27 cm. › ВС = 5 em. and АС = бот. 
Arrange its angles ascendingly due to their measures. 

[b] In the opposite figure : A 

A ABC is right-angled at B ; 

үт (А C) = 30° >D is the midpoint of AC 1 

; E is the midpoint of BC »AC-Ocm. __ Р «36, io. 

Find : The length of each of BD » ВМ and AB B 


[a] In the opposite figure : 
m (4 АВС) = m (4 BDE) = 90° 
+т(/ b) = 30" 
+ D is the midpoint of AC 
Prove that : AC = BE 


[h] Tn the opposite figure : 
AD // BC > m (4 BAC) = 70° | ER 
© 


sm (2 DAC) = 30° 
Prove that : AC > BC 


a [a] Complete : 
Tf the mzasures of two angles of a triangle are different » then the greater in measure 
is opposite to 


[b] In the opposite figure : 
AB // КҮ and AB bisects / YAZ 
Prove that : XZ> YZ 


117 


Final Examinations 2 


Model for the merge students 


Answer the following questions : 


oO Complete each of the following : 


| * | The point of concurrence of the medians of the triangle divides each median in the 
Tatio «emen ocn from the base, 


2 In the right-angled triangle » the length of the median drawn from the vertex of the 


right angle equals сз 
з Тһе base angles of the isosceles triangle аге -.-.---..------ 
4| ШААВС > if m (Z B) = 70° m (Z С) = 50° » then АС... AB 
/'^| The median of the isosceles triangle from the vertex angle e- j ara 


EF Choose the correct answer from those given : 
1| YF ABC is an equilateral triangle » then m (4 B) = +- 


(a) 30° (b) 60° (с) 70° (d) 90° 
|=. The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals ое the length of the hypotenuse. 
ad wt ©} (d)2 
+ If the measure of the vertex angle of an isosceles triangle is 80° 5 then the measure of 
one of the hase angles equals -..........---- 
(а) 60° (b) 40° (с) 30° (4) 50° 


^ | The number of axes of symmetry of the isosceles triangle is зе 
(а) L (h) 2 (c)3 (d) zero 
|3 In AABC sif m (2 A) = 50° «in (Z B) = 60° s then the longest side із ---------.-.-- 
(a) AB b) BC (c) AC 


©) Tn the opposite figure : 
A ABC is а right-angled triangle at B » m (Z C) = 30° ‚АВ = 5 cm. 


Find : The length of AC E ^, 
u m (2 В) = q m (L С) = eerren? - 


АВЫ + ны КЧ oT em - ст. 
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E [lin A ABC m (2A) 240. » m(ZB) = 75° » m(ZC)=65° 
Arrange the lengths of the sides of the triangle descendingly. 
The order is : m — 
Ib] In the opposite figure : 
АБ /' ВС 


Complete ; ] 
[11m (2 B) = -— 3 
2|The side =-=- is the longest side of A ABC 


В шо the opposite figure : 
AB=AC=CD=AD= 10 ст 


;m(Z BAC) = 70° 


Put (v^) or (X) : 
|! m(ZB)z 55° ( 7 
г m(Z D) = 70* í } 
[3] т (2 DCB) = 120° i 5 
4 AB+AD=20cm. ) 


[5 АВ+ВС=ВС+С0 ( 
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Some Schools 


Е i on Geometry 
Examinations 


Cairo Governorate iT Е ol 
Answer the following questions : 
Choose the correct answer : 

| 1) The sum of lengths of any two sides in any triangle з the length of thc third side. 
(a) is less than (b)isgreaterthan (с) equals (d) otherwise 

T In A ABC. »if AB 23cm. and BC = 5 cm. » then AC Єт 
(a) ]3 »8] (b) [2 +8] (o 2>8[ (d) ]2›5[ 

[3)In the opposite figure : Е А 
If ABCD is a parallclogram and Х:у= 1:2 
s then m(Z C) = сен 
(a) 60° (b) 120* 4 d 
(c) 180* (d) 360° 

T The right-angled triangle has «+--+ median(s). 
(a) 0 (b) 1 (02 (4)3 

(8] If А ABC has onc axis of symmetry and m (4 АВС) = 140° › then m (2 A) = 
(a) 30° (b) 20* (c) 40* (d) 60° 

А Complete : 

`1 If the lengths of two sides of an isosceles triangle are 4 cm. and 10 cm. » then the 
length of the third side is =- 

[2] In an isosceles triangle » if any angle has a measure of 60° » then the triangle is еее 

[3] If ABCD is a square › then m (Z АСВ) = ^ 

ГА] In A ABC »m (Z C) = 60° » m (Z B) = 90° and AC = 8cm. s then ВС = cm. 


[a] In the opposite figure : 
ABCD is a quadrilateral in which : 
AB =3 cm. ; BC- 7 cm. 
» CD = 5 сш. and РА = 4 cm. 
Prove that : m (Z BAD) > m (4 BCD) 
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[b] In the opposite figure : 
AB=AC 
;BXzCY 
Prove that : 
AX = AY 


[a] In the opposite figure : B 
X > Y and D are the midpoints of EA A 
» EC and AC respectively Y 
m (4 ABC) = 90° 
Prove that : BD = YX С B 

[b] In the opposite figure : 

m(ZB)=m(ZC) 
> AB = (2 X- 1) em. 
s AC z (X - 3) ст. 
s ВС = (9 - X) cm. 
Find with proof : The perimeter of A ABC C QG-Xkm В 


[a] In the opposite figure : 
АВ = бст. › АС = 10 ст. › ВМ = 4cm. CD = 9 cm. 
: D and E are the midpoints of AB and AC respectivcly 
BEN CD= {м} 
Find : The perimeter of the figure ADME 


ГЬ] Prove that the length of any side in a triangle is less than half of the perimeter. 


|2 | Cairo Governorate i 
— 


Answer the following questions : 


El-Zeitoun Zone 
Math's Inspection 


ЁЗ Choose the correct answer : 


[1] The measure of the exterior anglc of an cquilateral triangle equals ------------ 


(a) 45° (b) 90* (c) 60* (d) 120* 

[2] The number of axes of symmetry of a triangle whose measures of two angles are 40° 
and 70? is ----------. 
(a) zero (b) 1 (с) 2 (9) 3 


(8:0 V ous аш} 17 (OW) obalo умайа аЛа | 121 | 


Geometry 


(3 If A ABC is a right-angled triangle at B > then AC 


йа АВ 
(а) < Ф) > (с) = (4) < 
[411 A XYZ is an isosceles triangle and m (Z X) = 110° »thenm (4 Y) -- 
(a) 70° (b) 35° (c) 60° (d) 110° 
(5]Tf A € the axis of symmetry of XY › then АХ —— AY 
(a) ff (b) = (с) = (d).L 


Complete cach of the following : 


J. If A ABC is a right-angled triangle at B » m (4 C) = 30° and AC = 12 ст. 
s then AB = «ee 


|? The length of any side of a triangle the sum of the lengths of the other two sides. 


[B] The length of the median from the right angle in the right-angled triangle equals ------- 


(4]'The measure of the supplementary angle of the angle of measure 70° is 


[a] Arrange ascendingly the measures of the angles of A XYZ :if XY 25 cm. › YZ = 7 cm. 
and XZ = 6 cm. 


[b] In the opposite figure : 
BECD,CCAE 
»m (Z ABD) = 150° 
эт (4 BCE) = 105° 
Prove that : АВ > AC 


[a] In the opposite figure : 
АВ =BC = CD = DB " 
‚т (Z ABC) = 90° 
Find : m (Z ACD) 
[b] In the opposite figure : 
ABCD is a quadrilateral ; AD // BC Arg | 
>m (Z CAD) = 40° , m (Z ABC) = 70° 


Prove that : A ABC is an isosceles triangle. = 


= 
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[a] In the opposite figure : 
m (Z ABC) 2 m (Z BDE) = 90° 
;m(Z Б) =30° 
ЗАС = 10 cm. 
> D is the midpoint of AC 
Find : The length of BE 
[b] In the opposite figure : 
АВС is a triangle , D and E are the midpoints of AB 
and AC respectively ; ВЕ CD = {М}, ВС = 14 ст. 
» СО = 15 сш. › ВМ = 6 cm. 
Find : The perimeter of А MDE 


H Giza Governorate Math Inspection 


Answer the following questions : 


E Choose the correct answer from those given : 


The supplementary angle of thc angle whose measure is 30? is an angle of 
mcasure өөө . 


(а) 60° (b) 180° (с) 150° (4) 90° 
22 |Тће triangle which has three axes of symmetry is -- 


(a) scalene. (b) isosceles. (c) right-angled. (d) equilateral. 


If the lengths of two sides of a triangle arc 5 cm. and 10 cm. › then the length of the 
third side belongs to » 


[e] 


(a) [10 » 15[ (b) ]5 » 15[ (c) ]5 » 10[ (d) [10 ; 15] 
.4JIn A ABC sif AC = 4cm. BC 23cm. s then m (Z В) oee m(ZA) 
(a> (5) < (о) = (d) = 
75 | The point of concurrence of the medians of the triangle divides each median іп the 
ratio eem from the base. 
(a) 1:2 (b)2:1 (e 123 (d)2:3 


Complete each of the following : 
[1 The longest side in the right-angled triangle is 
[2 The base angles of the isosceles triangle are -- E 
[3 Tf m (Z A) = 150° » then m (reflex Z A) = eee e 


[4 The measure of the cxtcrior angle of the equilateral triangle equals се 


Geomeiry 


[a] In the opposite figure : 
ABC is a triangle in which AB = AC 
›ХЕАВ 
»Y € AC and XY // BC 
Prove that : A AXY is an isosccles triangle. 
[b] In the opposite figure : 
CD апа BE are two medians in A ABC intersecting at M. 
:CBz 12cm. BM 28cm. 
and CM = 6 cm. 
Find : The perimeter of A MDE 


la] In ААВС ,АВ 26cm. › ВС=7 ст. and АС = 8 сш. 
Arrange its апр1сз ascendingly due to their measures. 
[b] In the opposite figure : 
АВ=ВС 
‚АР=ОС=АС 
and m (Z АВС) = 40° 
Find : m (4 BAD) 


[a] In thc opposite figure : 
ABC is a triangle in which AC = BC 
ЗАР // BC and m (/ DAC) = 30° 
Find : Thc mcasures of the angles of A ABC 
[b] In the opposite figure : 
AB > BC 
»XY i! BC 
Prove that : AX » XY 


[124] 


Final Examinations 


Giza Governorate Awseem Directorate 


Answer the following questions : 


a Choose the correct answer : 


[1] The number of axes of symmetry of an equilateral triangle is «e= 


(a) 0 (b) 1 (c)2 (d)3 
[2 In AABC sif BC > AB > then m (Z A) ------- м (А С) 
(а)> (b) = (c)« (9) = 
3] ША lies on the axis of symmetry of XY » then AX АҮ 
(a) // (b).L (с)= (а) = 
[4! НАБ is a median of A ABC ; and М is thc point of intersection of the medians 
> then АМ = vee AD 
(a) d OE © «d 
(5 ABC is an isosceles triangle › its side lengths are 4 cm. › 9 em. and X cm. 
s then X = e 
(34 (b)9 (c)5 (d) 13 


Complete : 
[1] ABC is a triangle in which : m (Z C) = 112? ; then the longest side is = 
[2]The bisector of the vertex angle of an isosceles triangle «A and «e 
[3] The lengths of two sides of a triangle are not equal » then the greater side in length is 
opposite to «eem 
[4] The length of the side opposite to the angle of measure 30? in the ri ght-angled triangle 
equals -isise thc length of the hypotenuse. 


[a] Tn the opposite figure : 


ABC is a triangle ; E and D arc the midpoints A 
of AC and BC respectively › AD ВЕ = {M} P d 
»AD = 12 cm. МВ = бст. › АВ 29cm. „* |ЖЖ 


Find : The perimeter of А EMD 


Geometry 


[b] In the opposite figure : 
УЕ7М ‚7ЕХХ 


»m(Z XYM) = 125° 
эт (2 MZN) = 110° 
Prove that : ХУ> ZY 


а [а] In the opposite figure : 


m (Z XYZ) = 90° ; M › М and L arc the midpoints 
of ХУ › ZY and MN respectively › XZ = 16 ст. 
Find : The length of YL 


N 
z 
E 


[b] In the opposite figure : 
BD bisects / ABC and intersects AC at D 
‚ОЕ // BC where E C AB 


Prove that : A EBD is an isosceles triangle. 


la] In the opposite figure ; 


A CDE is an isosceles triangle in which EC = DC 
;BCAC «m (Z DEC) = 30° 
эш (Z CAB) = 60° 


Prove that : ^ ABC is an equilateral triangle. 


[b] In the opposite figure : 
m (Z ABC) = 90° 
›АВ=СЕ 
;BE- DE 


Prove that : m (2 ADC) = 90° 
u E 


Answer the following questions : (Calculator is allowed) 


Alexandría Governorate West Administration 


Choose the correct answer from those given : 


(4. The axis of symmetry of a line segment is the 
(a) parallel 


bisector of this line segment. 
(b) perpendicular (с) inclined (d) skew 
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[2] Tn A ABC › ГАР is a median , М is the point of intersection of its medians 


s then АМ =з: Ар 
w4 (b)2 (с) + @ 2 
[3 The isosceles triangle has э axis of symmetry. 
(a) one (b) two (c) three (d) four 
а] А XYZ »ifm(Z Z) = 70° and m (2 Y) = 60° , then YZ .... - ХУ 
(а)> (Ы) < (с)> (9 = 
(5) The set of numbers сап be the lengths of фе sides of a triangle is сз 
(c) {2 53 56} (d) {4 5510} 


(а) {426510} — (b) {45658} 


Complete each of the following : 


ШАВ = XY › then AB — XY 2 -n 
12 The measure of each exterior angle of an equilateral triangle is еее 
[B] The longest side in a right-angled triangle is «+--+ 

[4 In ALMN ; if m (Z L) = 42? and m (2 M) = 69° » then the type of A LMN according 


to its sides is eeen triangle. 
[a] In the opposite figure : 3 
m (Z A) = 50° К 
"АВ =АС 
С 


› А DBC is an equilateral triangle 


Find : m(Z ABD) 
[b] In A ARC ,АВ - 5cm. › ВСЕбсм. апа СА = 7 cm. 
Arrange the angles of A ABC in an ascending order. 


>? 


[а] In the opposite figure : 
А ABC is right-angled at B 
am (4 С) =30° 
+ D is the midpoint of AC 
Prove that : AB = DB 


Geometry 


[b] In the opposite figure : 
ABC is a right-angled triangle at В " 
:m(Z ACB) = 30° , AB = 5 ст. 
+ F is the midpoint of AC DE = 5 cm. 
Prove that : m (2 ADC) = 90° Р 


Sem. 


[a] In the opposite figure : 
AD // BC 
›ЕВ=ЕС 
Prove that : ЕА = ED 


[b] In the opposite figure : " © 


SR//LM »m(ZT)- 50° 3087 
эт (Z RSM) = 30° N 


Prove that : ML> SL 


Pam 
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Answer the following questions : 


Y Maths Supervision 
y Official Language Schools 


ü Choose the correct answer from those given : 
[1]In å ABC :if AB = 6 cm. and AC = 7 cm. » then BC € -e 
(а) ]6 › 13] (b) [6 »7] (е) ]t 5 t3[ (9 [1 »7[ 
[2) The point of intersection of the medians of the triangle divides cach of them in the 


ratio Of «+--+ from the vertex. 
(а) 1:2 (1:3 (2:1 (32:3 
3 A XYZ is an isosceles triangle in which m (Z X) = 110° ; then m(Z Y) = сзсз: 
(a) 110° (b) 35° (c) 60° (d) 45° 
[4) XYZ is a triangle in which m (Z Z) = 70? »m (Z Y) = 60? s then YZ нение XY 
(а)> (b) < (с) = (@ > 
[5]Tf 4 см. › (X + 3) cm. and 8 cm. are side lengths of an isosceles triangle 
atleti Ximena 
(a)3 (b) 4 (с) 5 (d) 6 


Final Examinations 


Complete the following : 
[1 In AABC , ifm (Z A) 2 m (2 B) + m (Z C) » then the longest side is --------.---- 
(2 If / X and Z Y are two supplementary angles » Z X= Z Y > then m (Z X) = venue s 
[3] The number of axes of symmetry of the rectangle equals зс: 
Та) A ABC =A XYZ › then AC -XZ- -v-v+-+: 


[a] In the opposite figure : 
AC=AB ,DEBC 
Prove that : 
AB>AD 

[b] In the opposite figure : 

AC=AD=BD 
эт (1 В) = 35° 
Find : m (2 ВАС) 


а [a] In the opposite figure : 
m (Z ABC) = 90° » X » Y and D are the midpoints 
of AB ; BC and XY respectively 
»AC = 22cm. 
Find : BD 


[b] In the opposite figure : 
BE and CD are medians in A ABC 
»BE( CD = {М} ‚МВ 26cm. 
:» MC = 8 cm. BCz 12cm. 
Find : The perimeter of A MDE 


[a] In the opposite figure : 
AD // BC m (Z BAC) = 70° 
and т (Z DAC) = 35° 
Prove that : AC > BC 
[b] In the opposite figure : 
D € AB , BE bisects Z CBD and BE // AC 


Prove that : A ABC is an isosceles triangle. 
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Answer the following questions : 


Choose the correct answer : 


“T The measure of the exterior angle of the equilatcral triangle equals --- 


(a) 30^ (b) 60* (с) 90° (4) 120° 
[£]In A ABC › ИВС = 9 cm. and AB = 7 ст. »then т (Z С) m(Z А) 
(а)= (b) < (с)> (9) > 


[8]In ААВС » if m (Z A) = 40° and m (Z B) = 70? , then the number of axes of 
symmetry of A ABC equals зс 


(а) 1 (b) 2 (с) 3 (9) 4 
[4)Tf A XYZ is a right-angled triangle at Y »then XZ ҮЛ 
(а)= (b) < (с) > (4) = 
(8$ In A ABC >it m (Z C) = 60° and m (Z В) = 90° s then AC = с 
(a)2 BC ©) d AB (c)2 AB (d) 4 BC 
Complete the following : 
(T In the triangle ABC > if AB = 3 сш. and ВС = 5 ст. s then AC € ] с энне [ 
[2] The intersection point of the medians of the triangle divides each median by the ratio 
SRS Аман - from its base. 


[3] Thc bisector of the vertex angle of an isosceles triangle bisects the base and 
[4) The lengths 6 cm. +3 ст. and = cm. can be lengths of sides of an isosceles triangle. 


[a] Tn the opposite figure : R 
BE and CD are two medians in А ABC 
‚ ВЕП Ср = {М} BE =9 em. 
MD = 4 cm. DE = бст. 
Find : The perimeter of A BMC 
[b] In the opposite figure : 
ABCD is a quadrilateral where 
AB = cm.  AD-9 cm. 
» BC = 5 cm. and CD = 7 cm. 
Prove that : m (Z ABC) > m (/ ADC) 


EJ la] In the opposite figure : 
AB-AC-CD-DA 
:m(Z ВАС) = 50° 
Find with proof : m (7 BCD) 

[b] In the opposite figure : 

AD // BC «m (Z BAC) = 80° 
»m(Z CAD) = 32° 
Prove that : BC > AB 


[а] In the opposite figure : 
A АВС is right-angled at В 
эт (2 ACB) = 30° ,AB=5cm. 
> ОЕ = 5 сп. 
and Б is the midpoint of AC 
Prove that : m (Z ADC) = 90° 

[b] In the opposite figure : 

АВС is a triangle in which 
m (2 C) = 70° » m (Z B) = 30° 
» AD bisects Z BAC 
Prove that : AD = AC 


Я El-Dakahlia Governorate 


Answer the following questions : 


Maths Supervision 


w Choose the correct answer from thuse given : 


[1] The length of the median drawn from the vertex of the right angle in the right-anglcd 
triangle equals -------.-.--.-. thc length of the hypotenuse. 


(a) half (b) twice (c) third (d) quarter 


22) The point of intersection of the medians of the triangle divides each median in the ratio 
өөө ^ from the vertex. 


(а) 1:2 (b) 2:1 (c) 2:3 (d) 1:3 
[3] The measure of the exterior angle of an equilateral triangle cquals з 
(a) 60* (b) 90* (c) 120° (d) 360° 


|131 


а | Tf the measures of two angles in a triangle are 55° › 70° » then the triangle 
СОННА 


(а) isosceles. (b) equilateral. (c) scalenc. (d) obtuse. 

[5|Thc lengths of two sides in an isosceles triangle are 4 cm. • 9 cm. » then the length of 
the third side is ----- oem. 
(a) 4 (b) 5 (c)9 (d) 13 


Complete each of the following : 
[T] Thc longest side in the right-angled triangle is ------- р 


_2| The bisector of the vertex angle of an isosceles triangle 


үзенен the base and is 
perpendicular to it. 


23 In the isosceles triangle ABC » if AB - AC m (Z A) = 70? » then AB < 


[4 In a triangle » if the longths of two sides are 4 cm » 6 cm » then the length of the third 


sidc € ] —m Пе [ 
[а] In the opposite figure : " 
M is the intersection point of the medians of A ABC 
D Раб 
: МЕ =3 cm. ¿MD = 4сп. › РЕ = 5 ст. Ё" 
Find : The perimeter of А МВС F. AN 2 


-[Ь] Arrange ascendingly the measures of the angles of A ABC if 
АС = 12 ст. › BC=5cm.and AB = 13 cm. 


[а] Tn the opposite figure : 


D 
= МОТ X 
X is the midpoint of AD ; Y is the midpoint of CD A D 
> E is the midpoint of AC » d 
‚т (Z АВС) = 90* , XY = 6 ст. Lo м. 
Find : The length of BE OY bs 
[b] In the opposite figure : 4 
XL YZ m (Z Y) - 80° 
əm (4 LXZ) = 50° 
Prove that : XY = YZ E 


[а] In the opposite figure : 
АВ =АС,АР І ВС 
АВ = 13 ст. 
‚ВС = 10cm. 
Find : т) The length of BD 
(8] The area of A ABC B D [e 


Do, 


[b] In the opposite figure : 
ABC is a triangle » AB > AC 
» BM bisccts Z ABC 
„СМ bisects 2 ACB м х 
Prove that : MB > MC 


[9 | зех Governorate б pn vns 


Answer the following questions : 


a 
w 


E Complete : 


4) A ABC is an isosceles triangle » AB = З ст. s BC 27 ст. s then AC = ст, 
.2)In А АВС 5 if AB =3 cm. ›ВС = 5 ст. › then AC € ] — pem | 

(8) The measure of the exterior angle of the equilateral triangle is s? 

(4) The bisector of the vertex angle of the isosceles triangle and ee 


Choose the correct answer : 


[1] The triangle which has 3 axes of symmetry is -+--+ triangle. 
(a)anequilatcral (Ы) ап isosceles (c) a scalene (d) a right-angled 
[2 If the measure of the vertex angle of thc isosceles triangle is 80° » then thc measure of 
one base angle iS ---------.-.--- 
(a) 100° (b) 50° (c) 80° (4) 40° 
[E] If A € the axis of BC › then АВ. АС 
(а)= (bz (c) / (d) 1 


[4] The intersection point of the medians of any triangle divides each median in the ratio 
from the vertex 


(8)2*] (b) 1:2 (с)1:3 (4)3:1 


233. 


Geometry 


[5] ABC is an isosceles triangle in which : AB = AC =4 cm. » m (Z А) = 60° 
ə Шеп its perimeter is +-+ cm. 


(a) 10 (b) 12 (c)6 (d)8 


[a] In the triangle ABC >m (Z B) = 40° » m (4 C) = 80° 
Arrange its side lengths ascendingly. 
[b] In the opposite figure : 
X and Y arc the midpoints of AB and AC respectively 
‚ВУПСХ = (M] MC - 10 em. 
;MB 24cm. › ВС = 12 ст, 
Find : The perimeter of A MXY 


[4] [а] In the opposite figure : D 
m (4 B) = m (Z ADC) = 90° 
m (Z ACB) = 30° ; АВ = 5 сш. 
> E is the midpoint of AC 
Find :(1 AC a 
(21рЕ 


Som. 


[b] In the opposite figure : 
AD // BC +m (4 CAD) = 30° 
ım (4 BAC) = 80° 
Prove that : BC > AB 


[a] In the opposite figure : 
AD > AB and DC > BC 
Prove that : 
m(Z ABC) >m (4 АРС) 


[hb] In the opposite figure : 
m (2 XZL) = 90° 
JILZzZXz2XYzYZ 
Find : [11m (Z YXZ) 

[2]m (Z LXY) 


(1341 


Final Examinations 


E] EI-Beheira Governorate LA Maths Supervision 


Answer the following questions : 


ЁЗ Choose the correct answer : 


[1) The angle whose measure is morc than 90° and less than 180° is 
(a) acute. (b) right. 


(c) obtusc. (d) straight. 

[2] The point of intersection of the medians of the triangle divides each of them by the 

ratio == from the base. 

(а)2:1 (6) 1:2 (с) 3:4 (9) 1:1 
[3]In A XYZ › XY 2 XZ »m (Z Y) = 40° » then m (Z X) = - Е 

(а) 40° (b) 55° (с) 70° (d) 100° 
[4] The measure of the exterior angle of an equilateral triangle is ее 

(a) 120* (b) 60° (c) 90* (d) 30° 
(8]In A ABC ; if AB - AC » then m (4 В) сс: mz С) 

(а) > (Ы) < (с) 2 (9 = 

Complete the following : 


[1]In A DEF » if m (4 Б) = 120° , then the longest side is 
[2] The isosceles triangle has 


axis of symmetry. 


(з) AB = CD and AB = 6 cm. › then AB + CD = em, 


(4) The length of the side opposite to the angle whose measure is 30° in the right-angled 
triangle equals -....-----.---- the length of the hypotenuse. 


a] In the opposite figure : 
ABC is a triangle » X is the midpoint of AB 
+ Y is the midpoint of BC XC N AY = {M} 
(XY 25cm. › СМ = 8 см. › УМ = 3 ст. 
Find : The perimeter of the triangle МАС 
[b] In the opposite figure : 
AD=AC »DEBC 
əm (Z DAR) = 30° 
>m (4 ABD) = 40° 
Prove that : AB = СВ 


Geometry 


Ul lal In the opposite figure : " 
ABC is a triangle in which 
Miis a point inside it. 
Prove that : 
МА + MB + MC» 1 the perimeter of the triangle ABC 
[b] XYZ. is a triangle in which : m (4. X) = 40° т (Z Y) = 80° 
Arrange the lengths of sides of A XYZ in an ascending order. 


[a] In the opposite figure : 
АВС is a right-angled triangle at B 
»m(Z C) =30° »D EAC where DB = DC 
Prove that : 
A ABD is an equilateral triangle. 


A 
‘ 
p. 
н 
[b] In the opposite figure : s 
AB = AC and EB = EC 
»AEMBC={p} 
с D B 


Prove that ; [1] AE is the axis of BC 
[3]BD = DC 


11 Beni Suef Governorate y Directorate of official Langaagesshous 
Answer the following questions : 
Choose the correct answer from those given : 

[1 | ш the opposite figure : 4 
m (Z ABC) = 90° ш (Z C) = 30° and AC = 12 ст. 
» then the length of AB =з cm. I» 
(а) 3 (4 A E 
(c)6 @12 à B 


[2]Tf the lengths of two sides in an isosceles triangle are 2 cm. and 5 cm. › then the length. 
of the third side is 


(a) 2 cm. (b) 3 cm. (c) 5 cm. (d) 7 cm. 
'8]InA ABC :if£ (4 А)> m(Z C) » then v 
(a) AB» BC (b) AB «AC (c) AB « BC (d) AB 2 AC 
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[4]In AARC : if m (Z A) = 30° » m (7 В) = 70° > then m (4 С) =- 


- (а) 30° (b) 70° (с) 80° (d) 100° 
[5] ARC is a right-angled triangle at B AB = 6 cm. BC 28cm. s then AC = ..... cm. 
(a) 10 (b) 28 (c) 100 (d) 14 
Я Complete cach of the following : 


(In A ABC » if m (Z A) = 30° and m (/ В) = 90° , then ВС =-- 


(8 If two angles of a triangle are congruent › then the two sides opposite to these two 
angles are з and the triangle is --..--- 


73 The number of axes of symmetry of the isosceles triangle equals 


а InAABC sif (4 А) = 40 and m (7. В) = 60* ; then the shortest side in the triangle 


[a] In the opposite figure : 
АВ =BD=DA=BC 
and m (Z ABC) = 90° 
Find : m (4 CAD) 
[b] In the opposite figure : 
D and В are the midpoints of AB and АС respectively 
„BEN DC = {М} ;DE 2 4em. 
s MD = 3 см. and BE = 6 cm. 
Find : Thc perimeter of A BMC 


[a] In the opposite figure : 
DE//BA 
›СЕАБ 
and m (Z ABC) 2 m (/ ADR) = 60° 
Prove that : A ABC is an equilatcral triangle. 


[b] In the opposite figure : A 
АВ =АС,Ср=4ст. 
» AD L BC and m (4 BAD) = 30° 
Find : 1) The length of DB 
[2)m (Z ВАС) 


С wm D B 


Oi Nes / ase Y/ (OW сыл, айл ФЛ ы; |137, 


Geometry 


В [a1 In the opposite figure : D 
ABCD is a quadrilateral in which 
BC» BA and DA - DC 
Prove that : m (7 BAD) > m (Z BCD) 

[b] In the opposite figure : 

ABC is a triangle »D EAB, EEA 
эм (Z DBC) = 150° ,m (Z ECR) = 110° 
Prove that : CB > AB 


Edfo District 
Mathematics Supervision 


12 Aswan Governorate 


Answer the following questions : 


E Choose the correct answer from the given ones : 


[1) XYZ is an isosceles triangle » m (4 X) = 100? 5 then m (4 Y) = с 
(a) 100* (b) 80* (c) 60* (d) 40° 
[2] ABC is a right-angled triangle at B : AB = бст. m (4 A) -2m (4 C) 
+ then AC = ош. 
(a) 6 (b) 3 (c) 12 (d) 24 
EJI C € the axis of symmetry of AB › then AC - BC = 
(a) 0 (b)1 (c)2 (d)3 
а) Ар is a median in А АВС , M is the point of concurrence of the medians 
„Шеп AD = eA DM 
а) + o4 (02 @3 
[5 | The number of diagonals of the hexagon is --.--------- . 
(a)3 (b) 6 (c)9 (d) 12 
Complete the following : 
[1) The bisector of the vertex angle of the isosceles triangle bisects the base and o1- 
(2) A rectangle whose two dimensions are 8 cm. » 6 ст. » then the length of its diagonal 
d алаа сш. 
[3] The longest side in the right-angled triangle is ~- 


“a In AABC sif AB» BC :tibenm(Z A) < o 


(138) 


Final Examinations 


[a] In the opposite figure : A D 
. ADU BC 1 
»AB- BC 
m (4 BAD) = 50° 
Find by proof : n (Z DAC) iS B 
[b] Tn the opposite figure : D ^ 


AB =DE ›Е is the midpoint of AC Ea 


»m (С АВС) = 90° › m (Z ACB) = 30° 
Prove that : m (Z АРС) = 90° = 


[а] In the opposite figure : 
ABC is a triangle in which Y is the midpoint of CB 
» X is the midpoint of AB » AY (1 XC - [M] 
s YMz3cm.;YX-25cm.. СХ = 12cm. 
Find : The perimeter of A AMC 


[b] In the opposite figure : 
BEDE.CCDE 
»AB=AC Вр = СЕ 
Prove that : Ар = AE 


[а] XYZ isa triangle › XY 26cm. » YZ-27cm. › XZ=5cm. 
Arrange the measures of anglcs of A XYZ ascendingly. 


[b] In the opposite figure : А 
АВ =АС 
Вр =7 ст. c B 
;DCz3cm. є х& 
Prove that : m (Z ACD) » m (Z ABD) 5 
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Unit One 


a, 
m- =- 3323-22 32. 

п mds - 45-3 
(12 
Jo. врут 2733-819 
[8]6 з 
ag-sé Ме 5-10 0964 The edge length of the cube = 27 = 3 cm. 
0225 e) 61 (4) The area of one face = 37 = 9 cm? 
а (2) The total area = 6 x 3 = 54 cm? 
(Je [e)a Ga a (a а 
(8]d 7]c (Ble з)а (шь 


=-8 
х=8 

5 

[7]: 30232-5227 = ХЕЗ 

[8):: 30 254 22 27 x=3 

9 


+ x4=-200+L=-1000 2 x=-10 


y X ==27 х=Й-27=-3 
^ The SS. ={-3} 
(2): 8x?=8-7=1 xil 
T : | 
xesT-1 The SS.- {1} 
2x'-x*-345 х?=8 
2х=ү8=2 тпе5.5.={2} 
(3): хаз [343-7 х=7-3=4 
^s The SS.= {а} 
(8) (2х+13=20+7=27 .2x«1- 27-3 
22х=3-1=2 дх=2+2=1 
^ TheSS.-[1) 
[5 -2- 8-2 


v6x-2)-18-10-8 25x 
425X-242-4 X= 
x 4 
^ The SS.= {4} 


p 


3 
The length of the inner edge = | 1000 = 10 cm. 


The volume of the sphere — 4 ars зп T 
Е: 


^ The diameter length of the sphere 


e 
3 


=2х 
7. The volume of the sphere = $ л? = 113.04 
24х34 x= 11304 

3 
E ini] =\27 = 3 em. 
+. The diameter length of the sphere = 2 x 3 = бст. 


[o] 
Е 


E length unit. 


7 Q8 + 6)? = 1000 X +6=10 
A 4 5Х=+2 
^ TheSS.-(2,-2] 

B e (х3 - 14 = 169 nX -14=+13 
90514413 s ET x58 
огх?=1 &%=1 
2 The 55.={3 1} 

(2) Cubing the two sides д (= 1} =25 
2 Х-1=+5 2 X=6 or X--4 


^ The SS. - (65-4) 


[3 
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Са) 


ag © Aa 7 [27 2273 
Cubing the two sides 
+ (2.13 = 92261 + (2.2) = 10.648 › (2.3) = 12.167 
a [x19227 [x28 
Squaring the two sides (24 = 13.824 » (2.5) = 15.625 » (2.6) = 17.576 
3 3 
X264 6а =а 225 917<26 
5 |2 725 026 
a Using the calculator [17 = 2.57 
The rational numbers are No. 
(7) »G2 G3] [а] [8] orar G)-Y4e sco 2. 2<ү5 <3 
(14) » (43) › 1а] , [18] » 07) + (18) -09 7 Q1 2441 › (2.2)? 2484 › (2.3)? 2 529 
eL NE I s.22«[5«23 32<{5+1<33 
B us (2)19 3)-21 2105 +1=320г33 
а Using the calculator] 5 + 1 =3.24 
Na ens eto 22<\5<3 Ns As 3 P 
. The two numbers are 2 and 3 8809027 sede 
3 
49 <2 «116. 23« 2244 т Q.D 29261 2<\9 «24 
2. The two numbers are 3 and 4 21349 -1<14  {9-1ж=1ог1л 
3 3 3 3 
Гын 3 
(2) fs «fo «27 са Using the calculator [9 — 1 = 1.08 
^. The two numbers are 2 and 3 
3 3 
Са: -27<\{-20<{-в ..-з3<'{-20<-2 
2. The two numbers are —2 and —3 1)а 2]b з]ь 4] с [в)с S)b 
7]b ajd (с Ис Ша 
П ро «еа ^ 1<12<2 лх= a — 
"ни ө! 80«9 .x-8 @}х?=10ьз xe хей 
«<< л 115 <2 EP 2.9 9 3 
Ё E a 2 2)x'- 1 nX-ml-t3 xEQ 
127 <¥50<Y64 :.3<\50<4 -. х=з 
5 ч 3] х=\125 2 Х=5 xEQ 
(5): f= 125 <f-100 «*[- 64 a М 
М =9 х=]? хЕФ 
2-5<\[-100<-4 2 x--5 
2100 2. х=+4100=+10 .. ХЕФ 
425 <[35<{36 5 <ү35<6 < х=5 A 
0001 ~~ 8000 
3 
Пв < 20 «125 24<\20<5 <. x z'[- 8000 =- 20 хє 
2 GAY = 1681 › (427 = 17.64 (43% =1849› | yy 122 4-22 + x=241=3 
(4.4)? = 19.36 » (4.5)? =20.25 TY 
— 444 <20<45 sensus === XE 
Using the calculator |20 = 4.47 ()x-s-Wi-1 2х=1+5=6 -x€Q 


2 The 8.8. =(@ because 2 EG 
(4) 4 х2=64 

2 Х=#256 =4 16 
2. The 5.5. = @ because 16 ›- 16EG 
x (X? +5) (х?-3)=0 

Xb 4550 
огХ?-3=0 


> 


1. Х?® = 64 х4 =256 


Xt 


^ The S.S.= (-N5 35-3) 


(8): (x47) cà - 9-0 
exeo х= 
or X3-6=0 ъа x6 
2х6 ^ The 33. = [-7 6} 


704? 2196505? 2225 (12) 22 

x NZ ів included between 14 5 1.5 

: (3317 = 10.96 (8:32) = 1102 (Aft) =11 

^L is included between 3.31 53.32 

125 21728 035 22497 (2) =2 
Ais included between 1.2 » 1.3 

[4]: (2.4)? = 13.824 › (2.5) = 15.625 
(з) =з 
+ YTS is included between 2.4 ›2.5 

[8]: (2.63 2 — 17.576 » (- 2.5 =- 15.625 
Оту =-17 


+ MÆTT is included between - 2.6 ›—2.5 


Unit One 


(8]-: 27-1217» (1.7 = 2.89 
28-12185(18? 2324 
31-1245 (43) =з 
2 YB is included between 1.7 »1.8 
{3 + 1 is included between 2.7 2.8 


=] 


‘The length of one side of the right angle = 
The length of the hypotenuse = Em =2 


ВЕ = ты 
ач 0 1 3 


The length of one side 


[№ 


of the right angle 
11-1 

equals 2 5 
The length оГ 
the hypotenuse 
allot 
=6 

[3] The length of one side of the right angle 
20 -L. 
A 45 
The length of the hypotenuse = 


10-1. 
2 =55 


(4) The length of one side of the right angle = 


The length of the hypotenuse — Sat =3 


Ea 
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[5] The length of one side of the right angle = 


The length of the hypotenuse = =4 


lo 


[5] The length of one side of the right angle = 
» the length of the hypotenuse = in -3 


We represent on the number line the point 
representing the number з +12 as shown in the 
беше: 


1—1 
в В+ 


We find that the point representing the number 
{3 +12 lies between the point representing the 
number 3 and the point representing the number 4 
1е. {3 +12 lies between 3 and 4 


The 5 ё 
[11] number | Natural | Integer | Rational | Irational | Real 
‘The length of one side of the right angle =251-05 S5 we | wv | ov | dx "A 
The length of the hypotenuse — та. =15 {2 | х х х Y Y 
| 
ы | x x [ov | x Y 
ни | 35 |рх|х|х|у | у 
B ЕУ ЕЕ iz: 
The length of the side of the square = 10 cm. | ee | ose [ug E 
The square of the length of the diagonal 5 
fiy «(fiy | х x У |х Y 
= (10) + (110) =10+ 10220 
(fio) + (V10) оз | х х “© dede Y 
^. The length of the diagonal ={ 20 cm. 
a | ж | жүзө х 
++ The length of the tree = 3 m. 
АВ +ВС=3 ш. 2)> [8)« 
эсу the length of the left 8)» [8]= 
part of the tree = 1 m. Е м 7)> в]> 
^ BC=3-1=2m, 
А T а 
7 InAABC : m (Z A) =90° 
H М 2 1)а 2)а 3]b (4]a 
^ (AC? = (ВС) - (АВ? 24-123 
5]4 5)с 7а [в 
ЛАС =з m. 
э]ь поја ma [alc 
+ The distance between the base of the tree and ће | — 
najd 


point of touching of its top with the ground = 3 m. 


6 J 


(4) The ascending order is : 


-Үп үз ls sf ana fis 
E- 0.62036 [-1--1--41 


2. The ascending order is : 
—{45 ›—{ 1036 [20 ana 27. 
ie [45 A-1506 {20 апа{27 


8-64 

7. The descending order is : 

V70 v4 +62 апа —1[50 

Le. [70 58 v [62 ana -450 

9-81 

^. The descending order is : 

{по1 „вт ,үє 3-47 5-10 ава -[50 


Le.[101 59 ›{6 [7 ›—{10 ana -450 


?Z-4 


A »5»12»[3 >0 


~. The positive irrational numbers are 
ба 


(There are other solutions) 


24>3>2>3>0 


The irrational numbers аге 


-15 , N3 and ~2 (There are other solutions) 


a8 

1 015) 2225 › (17)? = 289 

Then choosing 4 integers included 

between 225 » 289 

(except 256 because | 256 = 16 EQ) 

7. 225 < 235 « 245 « 255 « 265 « 289 

г. 15«3235 «245 «255 <\[265 < 17 
^. The four irrational numbers are 


{ 235 {245 ›{[255 апа 265 


(There are other solutions) 


Unit One 


Using the calculator4 3 = 1.73 
(to the nearest hundredth) 
732 «үз < 18 for representing 3 


341 


~. The length of the hypotenuse = 323.2 


ə the length of one side of the right angle = 


REM 
3 


me n Х=+{6 = 4245 
(2)x?=24x 4 =32 д Х=+{32 ~ 45.66 
[3]3. x-5 2 X?=5x2=10 
2Х=+316 
xed 
> (x?-9)(x?-5)-0 


= X?7=9=0 
7Х=+19=+3 
orX?-5-0 

{5 = 1.71 
0х3 -5)(х2+1)=0 
42x9-520 


g 


огх?+1=0 
7. X?=—1 (has no solution in R) 


The side length =} 5 cm. [560 


B 3 

The edge length = [1728 = 6 cm. Leo 
B 2 

1 The total area of the cube = 6 l 
2135=6(2 225.0 


als BS = 150m. 115E@ 


[4] 
The diagonal length = 6° + 62 —^[72 cm. 


(7) 
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WB sf chs ES 
The diagonal length of the rectangle AY mes g 
=F «(Y ={74 ст. (8)[-1 »2[ = 
*! The area of the square = the area of 5 2 
Ж Я ——— 
the rectangle = 5 x 7 = 35 em? ree [Ue 3 5 
~ The side length of the square =[35 cm. 8]]-ee»-1[U [3 sof ———3$—$——— 
2. The diagonal length of the square E 35435 — 
={70 cm. [5] " 
1 ——— 
(UR Nr 3 
[е] { x: i 
Cubing the two sides then squaring them we find that | |? [-4 (3] SS 
(Yay =з 3%=9 (42) =242 (212) =8 | Boal e P 
3 1-4 -d 3 
79>8 ЕКИ (а) ]3 soo is Se MN ИЩ 
4 Y 3 
1 5) ]3 500 —M—— 
баг 3 
Let the other number — X 2х2+2=7 ‘one А 
»-4| 
22 =7-4=3 axza + [ > 
2. The other number is 3 or-Y3 а Use the number line to get the following results : 
A f Exer я 4) [-1 > cof 2][3 »4] 3) [-1 ›3[ 
E 4)[-1>4[-{3} (5) {3 ›4} 
2){ х:12х<3,хєв} —, 6] ]4 »ee[ 7)]-оо›-1[\)]4,е°[ 
8]]- ee ›3[ 
[2710 3] е = д 
(4]]-2›3[›{ х:-2<х<з›хєй} E Use the number line to get the following results : 
4 - 8J]os1 
(E[x:xsi.xeR) — |P (211,9 Jona] 
а)]-2.3] (5)[3›6] в] [-1›2[ 
[8] ]0 › ©з[ ›{ x:x>0,xER} z-3:2]- {0} о 
DJ- ›4[ —< шй fio] [-2 » 1[U 2 ›4] 
(8[x:xz-2»:x€R)] | -——*—— |mø 12] [-155) 
п ©} Use the number line to get the following results : 
Xe Ba Sb. [ee [md x)[-3»ee[ (8) [2 ›3[ (8][-4 ›3] 
ај 5)]-оо,-![ (8)]-оо ›-3 
а 
1e Bs sje aje sje 7] ]0 +2] BJR- [3 ›4] 
se МЕ (8% (sé më 
a8 
B | хД 1][3,5] GBs] {3:5} ae 
(JE 15D "Yes а ш ne 8][355) 
pe^ pix 
2) [2 ›3[. — т, s)[3,s[ Re[s:s[ (94354) (2]-355] 


Unit One 


2 в 
ть z с (0(12) -a 22-121 
ajv 5 > (2) - (942  - 16-1822 
a {з3]({5) -2х1х{з+(1=5-2{5+1 
1)[-3 »3] 2m 3)]-ee »- 1[ 26-235 
4 MR c E (=) [0 ›2] 4) (243) +24 273+ (42 = 124 1643 +16 
г 8 
FQ »2) "m a8) JO ,5] = =28+ 1613 
a (5)3443-22 145 
111) [-3 »0| 
Ез»: 8](5)2—2 х5 x3 + (13) -28 
в 225-1043 +3-28=- 1013 
Ga 2]c Be с [5)b к: 
ва [7с [8]c c io EE „ү; 
iB $ 45 5 
"XCY ^Х=ХПҮ=[4›,7] CES LIN. Ee г. 
›У=ХЦУ= [3 ›7] ›У-Х= [3 ›4[ үз үз 3 
П ie ГЕВ ГА 
J Answers of Exercise 5 | wi € 3 
ü Cre CE 
4 зүз (2) zero T = 
3 2+3 2. 24342 
-Үт 6 [5] x= 
(3) (4) 65 dy X4: 8 
B8 {5-15 | qs _5-1545 _ 1-345 
[Days 33-1 B-A |^ A "уд 3e ^ à 
742-22 5) 2 a 
[в]8х 1 +2[з-4-5з =4+2{з-4-5{з |b Ble (Saa (à Be Bb 
=з 7) 8 с 
а 
a TW1szero — (22-1 Esya 
33 [2-30 (3]6ү2 («1 E153 (4]1 [92 3 92 
[в]2{зх217 „517 1 mays [в]з+2{2 (в)+{5 
7 203 ag 82 (7) 60 cm? 
ü (12 The additive inverse (3m 
1)242«235 — (851242 8 
(374237 []513 +3 [1]{5-2+{5+2=2{5 
(8]-6{5+10 = [в]2-7+з{7=-5+з{7 2-15 s 
-24-613 +6{з3=-24 HN AEN 
(в]з{5-5-2-2{5={5-7 [3]({5-2)({5+2)=5-4=1 
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[4)х?-у?= (Х-у) «y - C4 (005) »- 8 5 
[8)х?+2 ху+у? = exe yt» (245) =20 
(8)x?-2 xy y!» (x-y? C 4 - 16 


M a =6 
and using the calculator X == 5.9 (accepted estimation) 
ry=4-3=1 : 
and using the calculator y == 1.08 (accepted estimation) 


т] 


хху=бх1=6 


and using the calculator › the expression z 6.3 
(accepted estimation) 


Х+у=б+1=7 
and using the calculator » the expression = 6.9 
(accepted estimation) 


The perimeter = 2 (6 [5 6—15) -2x 12 
= 24 ст. 
The area = (6+5) (6-15) 236-5 2 31 em? 
@ 
гараан 
sêls а-1=4 а=5 
4 
2 
х=] y. us PA 
u 2 
2242244? = (8) (1) 
x 2- ul 
=2+2х 2 +4х 2, =31 
Тоу=1-42 у=1-ү2 
дх=-1+{2 


2 ху-2{2=(-1+{2)(1-{2)-2{2 
=-1+{2+{2-2-2{2=-3 


of Exerc 6 


а 
[1]{4хз=2{з [84х7=27 
[з)2{[36х2.=2 x 642 - 1232 


(10) 


Ar 


[4] 2-4f100x10- 2 x 1010 =4{10 
[5) [4х1 = (8)2 42-x9 =2{6 


a 
0512 «242 - 742 
2{5-з{5=-{з 
з{2+2{2-3{2 2 242 

T 2-832 - 332 +412 = zero 

2x3 2454244 х9{2 
262453243122 1442 

т «s 2- 3 x 102-2 
-T2«562-532-42- 612 
33 +5x342- 10452 1512 73 


a] 


G] 


(= 


ч 


2{5 +4х2{5- [25x 1 225 8 5-5 
=9{5 
4{2-6{2 +з (ах 1 =4{2-6{2+з{2 


E 
2 5«2 491 -2{з - [25x 
=2{5+2{3-2{з-{5 = {5 


Ж =13+13- = zero 
я noa ae 


v) 


w 


| 


» 2-32 - 23-42-24 


(sss cu asst 342-5 
42 42 

ü 

[1104/6 2) 6136 =6 x 6=36 

{з]2{[50=2 х5{2 = 102, 


> 


41-2 (5]3 =373 
12x 42 x54 = 1236 = 12 х6=72 


(11{18-{12=з{2-2{з 
(2]20 + 5124 2 20 +5 x 246 =20 + 1016 
#45) - QT) =45-т=эв 
(y -2хүзхүз C2) =з-2{6+2 
=5-2{6 

(113)? +2 хз 5+ (5) -2115 
=3+2{15+5-2{15=8 
ГЕ] 12 6 

fi md en esf 


2342 -216 + 246 зү = zero 


& 


[е] 


Unit One 


(8]x«y25-3324. 5-332 210—632 
хху= (5-312) (5-312) 


=25-30{2 +18 2 43-3042 


M ess duis Ru ole 
45 qs ^3 (9. x m 
ЕСИЕТ S cu o 
3 2 3 2 
=2{6 «336-546 
E We know that (x+ y? 2 x? «2x y « y? 


sxtaxysy ese 22 5-2) 


=(4{5) - 16x57 80 


xxy- (43-2) (3.42) 23-221 


a аХ+У=аХхаЎ=аХ©+а7У=6+ Lb s 
A чөөн нез 
nn? Ex 
ty [s.s s = S 
т ВЕ B 3 5 345-6 
в 5 (12) х (15) — (2) 
mB- 182-6 (Пу? оа 
а 243 3 6 2 (ВУ? - a 
1)а 2]b 3\c 14 ја 5)Ь 
8)c Са 8]a 8]c 10) b 
5 
345-43 (25217 
qt a2 EIL E! а) 3. 
Ws Ad 2s fere sed 
ae aias am PH s The conjugate number =15 -42 
9) х+у=3+5+1-15=4 в s „Ятт SCONE) NE 
хху= (3445) (1-45) 23-245 -5 TRO mes ct 
=-2-245 gE NOS C +В) оде +3 
)х+у={з-{2+{з+{з=2\{з 2-13 2+8 52 


©) 


{т+з „{т+з 64617 а зит 
{7-% {т+з 1-9 


л] 


Answers of Algebra and Statistics 


" 2 pes 20795) 
Ta {+з 73 
=ү7 +15 
+y = QR +{5+{т-{з у. 
-(247) -28 


x y-eyr-( 4 


4 "^ y 
4-45 17+ үз 


REIS rE 
(355) -4-16 


LHS.- +2х 

"siis 
ал40). " 
"eed 059) 
"30539 a (45,43) 
«2 (5-43) 2 5445) 
=2{5-2{з+2{5+2{з 
=4/5=RHS. 


vbs 


EE EE P 12-12 
mn ВВ 3 

8-12 
We know that : (a — b) (a + b) = a? – b? 
e 2- 32) (Q3 42 43-42) 
2202x233 24*[6 


а. А sed 20553) 
ES ВВ 53 
“oi 


9 +2ху+у= (x+y)? 


батну GI в 


(12) 


Boos mp муз) 
(o Yer {+ 5c 

Au 
‚х={5-{2. Yon 


7. X and y are two conjugate numbers. 


д хї-2ху+у?=(х-уў=({5-{2-{5-{2 ). 


=(-242) =в 
О CD) 
a+f5 3-15 9-5 
23-45 


^. X and y are two conjugate numbers 
(xy- G5) 6-15) =9-5=4 


[2] х?+у? = (x «yf -2xy 


=(3+{5+3-{з) -2x4-36- 8-28 
2 {5 + 13 


x-2 EnB 201513) 

45-45 farie =a 
= 5443 

2 45-45 _ 2015-13) 


es ВР m 


Хх?%-ху+у?=(х-у?+ху 
= (з+{з-{з+{з) +({з+үз) (5-43) 
= (0113) «2214 


o 
ЕРЕЕН 


Xy-1 


(+) (5-42) -1 


5-2-1 2 
B s inest) 
FB {тез 73 
= {т+{з 


Unit One 


+ „жб жт) |8 — 
ЖЕШ зз 8-Й 
ааа Hi EEF duh 
B x = UFU = = = n E: eye Q3 e 2 5-42) 
а 2 =(@{з) =12 
т: 
шшш, A А 
yu к 2+3 _ 5QN2 +13) уйа „13-16. 
242-43 242+ ce T DE zx Үз - {6 
=242+43 3-16 
~<. X and y are conjugate numbers. 2 8 
xt э{2-+{з+2{2 A13 QS TR. 442 ас 
з аав) S | (лв (В) 
б. жашы, B ов (mre (838) 
Ta REGES = (VEAB) (3 fe fis 4) 
=10+3 Ж ОЙ 
py= 215-312, 12 2 0-6 у, ы 
в м = " 
sgo AUTAR) 4+) 
(1)х? + у?= ey? -2xy ВВ) — 73 
= (Поз +103)? -2 (4103) (310-3) +В 
= (2410) -2 x (10-9) =40-2=38 sy=f7-13 
[#)ху=({10 +3) (10-3) 210-9 1 ^. X and у are two conjugate numbers. 
———— xy аху soy? = (743) (ПВР 
=(7-3) =47= 16 
A М A 295 5 48 
` a 2 4-35 т 
M-15 2017-15) 
a, Pi. PIS. TOT = 
кааш Ns | 
a DELE хау TT EU 


=4-4\3+3+4[3=7 


={т 


7-5 


® (тз) 7-15) 


ES 


Answers of Algebra and Statistics 


{6-{5_ үв+ү5 6-5 
= 11 +2430 
i = 1 А 1-2 {зб _ 11-2130 
X 1142730 и-2{з0 121-120 
=11-230 
жх+-е=11+2{30+11-2{30=22 


= 
С 


3-42 .7 EE ERE ES 
{3-2 в 
(8) {5+2 (8) (-1 ›2{з) 


3 


@ NE 
8 
= 


й__ 
25543 


п (215 -3) 
(215 +3) (215-3) 
"0872. ps. 
ла=233=-3 
з SERA) 
212-15 (2-15) +) 


^ az225bz1 
scu. уе 
Yea (fen (18-2) 
Dea 
=2{2-1=а+ь{2 
saz-lsbz2 


(х+у#=х?+2ху+у? 


x y x+y? 
у x ху 


LOS Y +5 ay 
(5+1) (5-1) 


6+2{5 +6-2{5 


dH 
$-1 cg 
a 
..3х?+зу? _з(х?+у?) 
ху жу 
-a a Y asp LS 
QE ese) 
Xa 
ра „ВЕ в. 
x {3-2 + 
2. The expression = 3 (3 2 «3442 ) 
=3(243)=673 
a 
„. х%9-у yet -n um 
+ + 


axt yt =y = 7 +16) 7-46] 
aiai 

xty-y __({т-{в)а-1) 
о? (6-15) 


» from (1): +. 


=_ zero 


= zero 


КО 


Daz- 42752-32 
(3)2125x2 -2 х5[2=102 


(+ +2 Qe) (етт) Q7) 
244 142 (n) (6-17) +17 


=8+2[16-7=8+2[9=8+6=14 


[14 | 


— 3 3 

а) 2-21x5- 2 х-з\з=-2{з 
(a xz i-is 

- 3 
ree 


Unit One 


ве 


E 2хзз - [64-4 (8312 8 =2 
43[-54 5) [27-2 x3-6 

2 —3. 

(2) x 610x100 - 31000 - 3 x 10 - 30 
ТЕЕ ИГ ИГИ 

s ОЗ үр S 

[533.42 23|3 4, 9 -32-3 
et = 4х8 72 


(e) 


2422-42 _ (@з-2үз 
(3135 - 23 үз 

(4 32+ 2*[2 -5*[2 = zero 

[5] 


22x32 - 51222 -3 [2 


(242 - i x 32 [2 = zero 
(722 «[25o - 2[2 « s'[2 - T2 
243-2 x 33 X5 2243-2 ien 
2x [3-2xs3- ss 


[sj 


[T The left hand side = 442 4-242 -2 x 3/2 его 
7 the right hand side. 
The left hand side = 3 Y2 x 2/2 + (64) 


3 
64 + e [4 =1 =the right hand side, 


[m] 


38-2 [53 21 1-3 [5-25 [5 = zero 

(232-43 [1 xs sx 2 

=з 42 +1042 - o'[2 

(4) 3 24 43] 27 1 3-28 = zero 
5 


Ы 


w] 


5 


n 


71х32 +3272 +22 
=742+342-742+242=542 
2)33+4x3-3, 9xl-i 
=343+1-33-1=zero 
3 14 {т E 
-2 2.2541. 3*2 
Jeu 247+ Й 
=-2 Y24+247-247+342=42 
3 - 216 _ 3 
342332 | Т 212 
2322 418 - 542 [2 - 342 -[2 


(5512-1 x v2 +125 = 542-52 +5=5 


[m 


(4) 


[> 


a 

1]с (2a (зс a (SJa 
[5] 

1]-2 [2)9 [3)250 
927 (5-1 (8 
Bg 

Gs «a Ns 1) 225232 


2] (Ns «145-1 = (25) =8x5=40 


D 

и x-y=3+16-3+16=216 
»xsysse[6s3- 6-6 

: Gy (Ay - By 


`\х+у 


LHS.=x?+y?=(x+y)?-2xy 
=(Y2+14Y2-1) -2 21) (2-1) 
-FY (057-1) 


=4{4-2{4+2=2]4+2=кн5. 


Answers of Algebra and Statistics 


B 


Toys Ж? 


Another solution : 


qvo 


ns [2e (34 (ge. Dl 


[2] 

+: Area of one face = 35 oen? 

~. The edge length of the cube =19 = 3 cm. 
(T) its total area = 6 ^ = 6 x 32 = 54 cm? 

2) Из volume = 1° = 39 = 27 em? 


The edge length of the cube = RB =3cm. 


3 
[Dts volume = = 3 = 27 cm? 
2 
By its lateral агеа=4/ =4 x 3? = 36 cm? 


The edge length of the cube = © -5cm. 


3 
Its volume = = 53 = 125 cm? 
(E Its total area = 6 (^ = 6 x 5? = 150 cm? 


1]d 2)с ajd 4)а [5]ь 
(в)4 (7)b (аја 
[1] The volume of ће cuboid = X x y x z 


=9х10х5=450сшї 
Its lateral area = 2 (X+ y) х2=2(9+10)х5 
= 190 сш? 
[3] из total area =2 (Xy +yz+zX) 
=2(9х10+10х5+5х9) 
=2 (90+ 50+ 45) = 370 cm? 


[e] 


The volume = X x y x z [2 x3 x'[6 = 6 сш? 


| 16 


+: The lateral area = the perimeter of the base x height 
s == 
7. The height = = 12 em. 


The area of the base = ————~ = = 


2. The side length of the base =Ẹ 144 = 12 cm. 

~<. The total area = 2 (Xy + yz +z X) 
=2х (12 х 12+ 12х5+12х5) 
= 528 cm’. 


E "The area of the face of the cube = 294 = 49 em? 

2. The edge length =^[49 = 7 cm. 

2. The volume of the cube = (° 27 x 7 x 7 2 343 om? 

э 77 the volume of the cuboid = X x y xz 
=712x5 
=350 cm? 


2. The volume of the cuboid is greater than the 
volume of the cube 


The volume of the cuboid =X x y xz =17 x7 x4 


2x5 


=476 cm? 
> the total area 22 (X+y)xz+Xy 
=2(17+7)х4+17х7 
= 192 + 119 2311 ст? 


The circumference of the circle = 2 JU r 
22x 22 х105 
= 66 ст. 
The area of the circle = Ли? = 22 x (10.5)? 
=346.5 сш? 


+: The area of the circle = 70 r° 

2154-22 P ELLA m 

2154= Р EE TS n 9 
лт=\49 = 7 спа. 

The circumference = 2.101 =2x 22 х7=44 ст. 
The diameter length = 2 x 7 = 14 cm. 


7 The area of the circle = др 
^6 m-mr? o лг=64 


164 = 8 cm. 
The circumference of the circle = 2 Ur 
=2х3.14х 8 = 50 cm. 


B 

7 The area of the circle = 2 x 12.32 = 24.64 cm?. 
000222464 27 =2464х 1 =7.84 
/.т=\ 7.84 = 2.8 ст. 

=. The perimeter of the figure = 0 r+2r 

= 22 х28+2х28= 44а. 


The area of the shaded part = (һе area of the great circle 
—the area of the small circle = r} — JC r3 
=x 25-1 x9= 16 Леш? 


@ 
Let the radius length of the circle = X ст, 
~. The side length of the square = 2 X cm. 
+ The area of the shaded part 
_ the area of the square — the area of the circle 


7 7 
^ Хх={25 = 5 cm. 


2. The perimeter of the shaded part 


= i the circumference of the circle 
* i the perimeter of the square. 


= 22 =355. 
= 27 х5+20 = 3557 cm. 


The volume of the cylinder = 7t r^ h 

= 22 x (14)? x 20 = 12320 cm? 

bac ена 
=2x 22 «14x20 +2 x 22 22 x (14)? = 2992 cm? 


Unit One 


+ Темите боуы 
2. 924= 22 22 x1 x6 
А nm =49 ^ r-7cm. 
6x22 
~. The lateral area 205 rh = 2х22х7х6 
=264ст? 


77 The volume of the cylinder = 7t г? h 
7. 7536 = 3.14 x à x 24 


Ж. ЖЕ: 


51 = 100 
7. The total area 2E rh 25? 
=2x 3.14 x 10 x 244 2 x 3.14 x (10) = 2135.2 cm? 


a ee air RAF Trh 
FP x TP x 10= 1540 cm? 
dide aeu Ü = (113 = 1331 em? 


=. The volume of the cylinder is greater than the 
volume of the cube. 


= 10 ст, 


1]2zrhsxzh [2)2 cm. (3)20 cm. 
4] гст. Erem. 

The circumference of the base = 2 3t г 

2445 2х 22 xr 


Nr 

^. The volume of the cylinder = 3t i? В 

= хйўх25= 3850 cm? 

The lateral area =2 st rh 
Se 2x 22 xaxh 


52x7 91 
Czx«mx4 44 0 
po Kec add 
=2xax 3b = 104 cm? 


КЕШЕА ЕЕЕ ТУКЕ, 


Answers of Algebra and Statistics 


+: The volume of the cylinder = 3t r^ h 
236 = xP x4 

„2 26. ES 
а 479 x26. 


2. The edge length of the cube = 3 cm. 
2. The total area of the cube = 6 (?=6 x 3? = 54 cm? 


+: The volume of the cylinder = 7t rh 
wher 


2. The volume of the cylinder = 7t r° 


‘The volume of the cylinder = т^ В 

=T x (4)? x 18 = 288 zt cm? 

+: The volume of the cylinder = the volume of the sphere. 
2. The volume of the sphere = 288 7t cm? 


n fnrm 
288 x3 
ars =21 

p 4 6 


2. The radius length of the sphere = 6 cm. 


mene abi эу | The volume e» cylinder = r° В 
3 ^, = 
2. The height of the cylinder = 2 [9 cm. 2.1536 кя xr 
oe - 
а Резаки 10 
The circumference of the base of the cylinder=BC | “= *=¥100= I0 em. 
S2Xr-44 n Reni: э 7 the radius length of the sphere 
The height = AB = 10 cm. -- = the radius length of the cylinder base 


The volume = zt ^h = 22 x (7)? x 10 = 1540 cm? 


The volume of the sphere = 4 лв 

= $ x 22 «ay = 38.808 em! 

The surface area of the sphere = 4 7 р 
=4х 22 x gay = 5544 om? 


2. The volume of the sphere = 4 x 3.14 x (10)? 


ES 2 ag? 
=4186 $ m 


The volume of the cuboid = 77 x 24 x 21 = 38808 cm? 
+: The volume of the cuboid = the volume of the sphere 


2.38808 = 4 mP 2 38808 х3 х7 2926] 
3 4x22 


+: The volume of the sphere = 4л в 
24188 = 4 x3.141 x? 


= 41883 . 1900 лт 100m. 


4x314l — 
@ 


‘The volume of the sphere = 4 лв 
25625л= 4л л mi. 421.875 
rm [421875 2 75 em. 


2. The surface area of the sphere 
24m? -AxJ x (7.5)? 2225 лет? 


g 
Ва He аб 
(5]b 3r (7 

(18) 


= 


3 
s rz [0261 =21 cm. 


[25] 

The volume of the sphere = $ Л. (3) = 36 Л cm? 
+; The volume of the cylinder = the volume of the sphere 
г. The volume of the cylinder = 36 7t cm? 
л?һ=36% .9Th=36% + h=4em. 


+: The sphere touches the six faces of the cube 
2 The edge length of the cube = 2 r 
7: The volume of the sphere = $ zt P 


236л= $ xp 29363 „27 
-.rz3cm. 

2. The edge length of the cube —2 x 3 = 6 cm. 
2. The volume of the cube = 216 cm? 


7 The volume of the sphere 
- e: volume of 8 small spheres 


1. 168) = 
168 


"y $ni-8xímd 
13.0168) 
= в 


24 5=—7 = В, 


The volume of the sphere = 
7 The volume of the cylinder 
= $ the volume of the sphere 
ПР = 4 x4500x — 1 x20 = 2000 


sz 200 = 100 r^ [100 = 10 em. 


$n a5? - 45007 cm} 


a 

*7 The sum of lengths of all edges = 52 cm. 

»the sum of the 4 heights = 3 x 4 = 12 cm. 

7. The sum of the remained edges = 52 — 12 = 40 cm. 
^7 The base is a square. 

“The side length of the square = 40 = 5 cm. 


7. The volume = 5 x 5 x 3=75 cm? 


The volume of the em the outer volume 


л8-4 лт} 
= + «n(057-0))-& 88 33.614 = 140.859 cm, 
2. The mass of the metal = 140.859 x 20 =2817 gm. 


— the inner volume = 4 


of Exer 


10 


(8): 5x=1-6=-5 
^ The 8.8. = [-1] 


Unit One 


2 The 8.5.={ {5 } 


The length of one side of the right angle = = 


=2 


~. The length of the hypotenuse = E 


-1 о 1 a3 4 5 
(]: xed341 ^ The 5.5. = (531) 


The length of one side of the right angle 
3-1 


22— 21 


281, 


The length of the hypotenuse = 2 


A0 P 23 
GH 


2-06 х=8-2=6 


Answers of Algebra and Statistics 


G)«xe3-243 = The SS.= {3-213} 


The length of one side of the right angle = 2—1 


=1 14 


^ The $8. - ]1 +4] 


The length of the hypotenuse = 231-2 Bb 206 7 The S.S.= |-8 ›6[ 
a ae 
EN Pd 
2 aio м2 4 
3-3 


6 
= The 8.5.= ]-3,3] 


-3 3 
[2] 4): -4«-Xs-2 л4>х22 
(1a (с Ble Ma 5]а (Ва =. The 5.5.= [2 ›4[ 


2 3 
sX-3 ^. The 5.5. = ]3 »ee[ [5]: -2=х+15=3 2-3=х52 
A The SS.=[-3 »2] 


[8) х=2 7. The $.5.= ]- +2] 3 2 
72«-Xs6 л-2>Х>-6 
г. The S.S. 2 [-6 5 -2[. 


-6 2 
-9=3Х=3 .-35Х1 
2-Х>-2 DP i 7. The 8.» [-3 5 1] 


^, The S.S.= ]- ee »2[ EXC ERE TET 


:3«2X-1«5 24<2Х<6 
22<х<3 ^ The 8.8.= ]2,3[ 


2 3 
ajv -1<} x«2 5-2«Xs4 
г. The 8.8. = ]- 254] 
————————— 
E 4 
(10) By multiplyingby3 — —.0s-2X^6«12 
4-65-2X«6 53%®Хх>-3 
г. The 5.5.= ]-3 53] 
ou 
-3 3 
03 Represent by yourself the S.S. on the number line : 
(1)-3x-2x«4 nX«A4 
г. The S.S. 2 ]- ›4[ 
[2]: 7х-4х>9 SEXES wxi 
г. The 8.5.=[3,=[ 


E 
8 


[3] -5х-2х<9+3 -3х<12 .x«4 
+. The 5.5. = ]-® ›4[ 

[4]: 7x-5xz-8412 ~ 2x24 х>2 
7 The S.S.=[2 > oof 

[B]e х+х=3+1 A2Xs4 Xs? 
7. The 55.= | +2) 

[8]: -x«2x2-3-1 х>-4 


^Тье55.=[-4›=[ 


Unit One 


+ The weight of one box = 45 kg. 
Let the number of boxes be X 
> 77 the maximum weight that the lift can carry is 
2200 kg. 
=. The weight of boxes = the maximum weight that 
the lift can carry. 
“45x<2200 n х=488 


7. The maximum number of boxes can the lift carry 


a in one time is 48 boxes. 
Represent by yourself the S.S. on the number line : @ 
Sirenum up V-4«-2X«2 2255-1. Те55.= |2 
482X2-B. 2 The S.S. = [-2 »3] Haag ETHER 
[2]e-X-X«X4X«4-X4X  .0«2X«4 
20<х<2 + The S.S. = ]0 ›2[ o 
[3] 4X-4X<5X+2-4X<4X+3-4X та+3 = Х=6+3 ^ The 5.5.= [а+3 5b 3] 
л0=Х+2<3 -n-2sX«1 = [497] = [a3 553] 
7. The S.S. 2 [-2 5 1[ ла+3=4 жет 
Gle x-1- x «3x-1-x«x41-x 5b43-27 26=4 
1<2Х-1<1 0<2Х<2 
40<Х41 +: The $.5.= [0,1] a 
[5]: 242X-2X33X43-2X«542X-2X НТ a 5152х+1=5 
7 25X4+3<5 ^A-1sX«2 70=2х54 ^0sXa2 
= Thesis аар ^TheSS.-[0,2] .m=0sm+n=2 лп=2 
[8] By multiplying by 6 
^A3X-4«6X-6«3X49 2 
.-4<3Х+6<9 5552 +157 242 =6 
5-10«3x«3 2-10 <х<1 7.1232X«18 6=х<9 
+ Тве5.8.= ]-10›1[ 245Х-257 +, The smallest value of X- 2 is 4 
a [4] 
[23 (8)«3 (3]«-3 Multiply both sides by (3-5 ) 
Beg Bet Shel | быв 
GE] (9p. 96 "Note that the sign changed because (4/3 5) 
a is a negative number because 4 3. EH $ 
(а @b Ble Me [эс &Х=-2 лТе55.=]-оо›—2] 


Answers of Algebra and Statistics 


Answers of unit two 


@ 6:15:055:0 9-1) (3 +- 10) 


Я The ordered pair (- 1 »3) satisfies the relation. 


[3] [1)(1,—3),(2,—1),›(3›1)›(®,5) 


[2] (0 ›5) ›(2 +6) › (4 37) › (6 › 8) 
[3] © ›2) (9532) 3 652) C 452) 
(4) (25 ,7) 32553) 2(2.5 2-7) 2554) 
There are other solutions. 
oo x0 1 2 3 
m ils|»i[n 
вх | -4 | -3 | -2 
y -5 0 5 
Ба [4 [3 
b -3 0 -1 
[б EIC 
b -1 0 -2 
gu 2)-9  (S3)zro  (4]-! 
a „ (3 » 6) satisfies the relation y = k X 
^n623k nk-22 
[7] ++ (3 > 1) satisfies the relation y-3 Х=а 
41-3x3-2a ма=-8 
+: (73 » 2) satisfies the relation 3 X+by=1 


13x (-3)+6х2=1 
7. 2b=10 


2 2b=9+1 
3 


(3 за) satisfies the relation y -2 X = 4 


ла-2х3=4 г а=10 
@- (К › 2 К) satisfies the relation X + y = 15 
ok+2k=15 ЗЕЕ :.К=5 
@ @x=3 
асы. 
у 1 


From [3 to (8) represent the relations 
graphically by yourself. 


By 
Xx|0|3|6 
у|2|0 


zd 
- 3+2 


From the graph : 
The area of A OAB =1х 3x2 = 3 square units. 


@ The straight line intersects X-axis at (3 »b) 


лъ=0 

2. (3 ›0) satisfies the relation 2 Х-у=а 

22х3-0=а ла=6 
(B KED e 3]b (a]b 

5)4 6)а [7)ь Bla 

ajd (10) с [mic [iic 

Gale haje 


0 Let the first number be X and the second be y 
22X«y-12 лу=12-2х 
++ The two numbers аге even natural numbers. 


г. X has the values 0 »2 »4 ›6 then we can 
register the different possibilities to the two 
numbers in the following table : 


x|o|2|4|6$6 
F 
E 


12] 8 |4 


[17] Let the length of the rectangle = X cm. and the 


width — y cm. MAX-y 

> -- the perimeter of the rectangle = 14 cm. 

=. 2(X+y)=14 MHXMy- 

We can record the different possibilities of the. 
length and the width 

sm rectangle in Е ЖЕЕ 
the opposite table : EM 112,53 


Let the number of bills of L.E. 5 be X › then its 
уаше=5 x 


and let the number of bills of L.E. 20 be y 
> then its value = 20 y 


7.5 Х+20 y = 65 where X and y are natural numbers. 
д х+4у=13 ду=ВЕХ 
"OXS10 » (13 —X) в divisible by 4 

i.e. X has the values 9 › 5 and 1 


» then we can write the different possibilities in 
the following table : 


Unit Two 


» then we can write all the possibilities in the 
following table : 


x[5|6|7|8|9 
E 9. |. 2.] Ss 1 


Figure (1) the slope is positive. 
Figure (2) the slope is negative. 
Figure (3) the slope is undefined, 


Figure (4) the slope. equals zero. 
x/1 5|9 = 
SERIE | а 
xi ^]negative [2)zero (3]undefimd [4] positive 
[zero [2)undefined (3) x-axis [а] BC or AC 
{0 Let the store sold in this week X computer's table 
and y chairs. AX 4-3. 1 
2 100 X+ 50 у = 500 [1] The slope of ABS S 3 
where X and y are two natural numbers. [2] The slope of AB = 2 =- i 
22х+у=10 лу=10-2х ајлара. 
=. Xis not more than 5 
7. We can write the expectations which represent | (4) The slope of AB = 
the number of computer's tables and the — 
number of chairs in the following table : L5] The slope of AB = 0 
"AR 2 
xloli H з [415 | 8)Тһе slope of AB = 5—2 та undefined. 
у|0]8]6]4]2]0] [Z The slope of AB =2#1 = 2 


E Let the length of any of ће two congruent sides 
in the triangle be X cm. and the length of the 
third side be y cm. 

7 the perimeter of the finde =19 

г.2х+у=19 у=19-2х 

7. X and y are positive integers then X is not more 
than 9 and from the inequality of the triangle then 
X has the values 5 »6 »7 »8 and9 


aq undefined. 
-3 zero 


The slope of AB = 1+2 сз = 


(9| The slope of AB =4 


(10) The slope of NK 
(14] The slope of БО = 


2) The slope of AB = 


Taking the two points (0 +0) › (1 »2) which lie on 
the straight line we find that : 


e | Taking the two points (0 »— 1) › (-2 +3) which lie 
on the straight line we find that : 


the slope =) 


Answers of Algebra and Statistics 


a 

+ m(2M)=45° 
^ ML=EN 

-> The length of ML = 4 units. 
2. The length of LN =4 units. 
2 М=0 6) 


ће slope of MN = 


the slope of AB = 


^, AMNL is an isosceles triangle. 


from the graph we find that A ABC is right-angled. 


+: The slope of the straight line which passes through 
the two points (1 »3) and (3 » k) equals 3 


+: The slope of the straight line which passes through 
the two points (3 » c) and (5 »— 2) equals — 3 


+: The straight line is parallel to X-axis 
; B oe 

2 The slope=zero + 25 =zer0 
“k-4=zero. nk-4 

-> The straight line is parallel to y-axis 
2. The slope is undefined 

2-Х =zero 26-2Х=0 
4-2X2-6 2 Х=З 


+; The straight line is perpendicular to y-axis 
~. The straight line is parallel to X-axis 


2. The slope = zero  Yo-Yy = zero 
23у-6=0 23у=6 лу=2 


+: The slope of the straight line passing through the 
-3 


= = 5 a 

+: The slope of the straight line passing through the 
two points (0 ›8) and (5 »5)= 35 
from (1) and (2) we find that the three points are 
collinear. 


two points (— 5 » 11) and (0 › 8) = 


(lying on the straight line whose slope = — 3) 


у 
AB-2-i. 

The slope of AB = 3-2 zl 
„ве slope of BC = 3 


and the slope of AC 
EL 

"s 272 

We observe that the three 


points are not collinear. 


2. The slope of AB = the slope of BC 
and the point B is a common point. 


7. The points A » B and C are collinear. 


+ The slope of АВ =7—Є® 10 1 
4 


pe Sr шїї... 
5-669 n а 
2. The slope of AB = the slope of BC and the 


point B is a common point. 
=. The points A › B and C are collinear. 


^ The slope of BC = 


(3) - The slope of AB = 


^ The slope of BC >= 

2. The slope of AB = the slope of BC and the 
point B is а common point. 

*. The points A › B and C are collinear. 


0-1 
EV 


BB 


7 The slope of AB= 


*/ The slope of BC= 5-3 


+. The slope of AB = the slope of BC 
<. The points A › B and C are not collinear. 


The slope of AB = 


*' The slope of BC= 
2. The slope of AB s the slope of BC 
^. The points A › B and C are not collinear. 


(2): The slope of AB- 2: C3). i 


; The slope of BC 


^. The slope of AB + the slope of BC 
=. The points A › B and C are not collinear, 


2. The slope of АВ # the slope 
СФ АВ 


Unit Two 


+ The slope of the straight line which passes through 
the two points (-2 ›7) ава (3 sy) 


y-7 y-7 
uc (жый 5 
^ The three points are collinear. 
23-7=-5 
лу=2 


77 The slope of the straight line which passes through 
the two points (3 »—1) and (X » 1) equals 2. 2 
1-C1).2 irc 


23 S “жыз 93 
дХ-3=3 2х=6 

7 The slope of the straight line which passes through 
the two points (3 »—1) and (9 » у) equals 2 
atete Ili 23у+3=10 
лу=3 


7 The uniform velocity = Me covered distance 
= 40 = 60 en hr. 


7. The covered distance = El taken time x the 
uniform velocity = 60 x 5 = 300 km. 


77 The rate of consumption of fuel 


= the amount of consumed fuel 


time 
LAT Up. 
EX litre/hr. 


2. The consumed amount 
= the rate qium x time 
247 


= 390 * 10 = 87 litre. 


[1] At the moment of starting the motion: the body is 


^2 The slope of the straight line which passes through 
the two points (4 » 1) and (- 2 +7) 


at a distance of 2 metres from the fixed point. 

At = 6 » the body is at a distance of 8 metres. 
Taking the two points (0 › 2) and (6 » 8) on the 
straight line which represents the relation between 
Landd 


25] 


Answers of Algebra and Statistics 


g BRP 6 
^. Theslpes c5 7$ -1 
Tt represents the velocity of the body within 


a going trip. 

[8] At the moment of starting the motion » the body is 
at t distance of 12 metres from the fixed point. 
Att=6 the body is at a distance of 2 metres. Taking 
the two points (0 » 12) and (6 » 2) on the straight 
line representing the relation between t and d 

а= à -10 5 


ed AN 
It represents the uei of the body within the 
returning back. 

(8) On starting the motion › the body is at a distance 
of 8 metres from the fixed point. 
At = 6 the body is at a distance of 8 metres. 


*; The straight line representing the relation is 
horizontal. -. The slope = zero 


^. The slope = 


]t means that the body is rest. 


Taking two points on the straight line representing the 
relation between t and d say (0 » 50) and (4 » 150) 


г. The uniform velocity = the slope of the straight line 
.150- 50 _ 100 


Г] The velocity within the first 3 hours = the slope 


of the striaght line = 


$5 _ 40 2131 kt 
[2] The velocity within the next 4 hours = the slope 
— 15 km/hr, 
The negative sign means ns that the bicycle returns 
back with velocity 15 km/hr. 


The total distance = 40 + 60 = 100 km. 


The slope of the straight line AB 


It means the increasing of the capital within 

the first 4 years with rate equals 10 thousands 
pounds/year. 

The slope of ВС = 50-60 = zero 

It means constancy of the capital within the fifth 
and sixth years. 
The slope of CD- 


50-60 _ -10 
8 


It means decreasing of the capital within the 7'* 
and 8" years with rate = 5 thousands/year. 


[2] 


Taking two points on the straight line representing 
the relation between t and d say (0 › 50) and (2 » 200) 
<. The unifrom velocity = the slope of the straight 
200 - 50 

Aog 775 km/hr. 
from the graph : 
The car is at a distance — 275 km. from the point 
0 after passing 3 hours from the moment of 
beginning the motion. 


line = 


(4) The velocity within the first 3 jos - the slope of 


the striaght line OB OB-D5- = 413. ihr: 


The velocity within the the next 2 B the slope 
of the straight line BC = 18 = =621 km/hr. 


(2) The average velocity im the м. trip 


The starting capital of the company 
= 20 thousand pounds. 


C The slope of AB = 12550 = 2-93 
Tt means that the increase in height goes with 
respect to the increase in age. 
The slope of BC - mS - ES =5 
It means that the increase in height goes with 
respect to the increase in age but with a rate less 
than the rate within the first 8 years. 
The slope of CD = 155 =0 
It denotes the pes in NM inspite of the 
increase in age after 18 years. 
(8] -- The height of the person at age 30 years = 175 ст. 
and the height of the person at age 8 years = 125 cm. 


~. The difference = 175 — 125 = 50 ст. 


[1] The greatest capacity of the tank = 70 litre, 

(2) The tank will be empty after 30 hours. 

[3] The remained fuel = 35 litre. 

Са] Taking the two points (0 » 70) » (30 ›0) on the 
straight line representing the relation. 

~. The rate of consumption of the fuel = 


‘The slope of the straight line = -— = ырь | 


The negative sign means the Em ot consumption. 
Le. The amount of fuel is consumpted with rate 
24 тел. 


[1]100 pages. 
(2) Taking the two points (0 » 100) and (3 » 40) on the 
straight line representing the relation. 


we find that the rate of decreasing the number of 
pages = the slope of the straight line 

100 „ = $0 = _ 90 pages/hr. 
The negative sign expresses the decreasing in the 
number of remained pages with rate 20 page/h. 
* The remained pages decreases with rate 20 page/h. 
77 There are 100 pages. 


~. The person finishes reading the book after 


Let the covered distance be d km 
‘The amount of the remained fuel in the tank be y litre. 
At the beginning the covered distance — zero 
‘The amount of remained fuel = 40 litre 
We express this by the point A (0 » 40) 
*/ After covering distance. 


E 
The amount of remained 
fuel 


= 3 =30 li 
= 4 *40=30 litre. 


point B (120 › 30) 

2. The rate of decreasing 
the amount of fuel 
= the slope of AB. 


= 30-40 -10. 
120-0 120 ~ 


Е З 
12 


Unit Two 


2. The amount of fuel decreases with the rate one 
litre for every 12 km. 

2. The distance covered by the car when the tank 
becomes empty = 12 x 40 = 480 km. 


100 km. 
2 | The train A took 2 hours 


the train B took 21 һошз. 


ital distance 
total time 


with respect to the train A 


998 


[E] The average speed = 


The average speed — m =50 km/hr, 
with respect to the train B 

100 _ 

E 40 km hr. 


(4) It means that the train A was at rest from half past 
ten till half past eleven. 


the average speed 


The velocity of the bicycle = the slope of the 


straight line = 12.5 km/h. 


300 minutes = 5 hours > 
then the bicycle is at 
distance — 162.5 km. 
7 hours. 


From the graph. 
the starting point is 
far from the fixed. 
point = 100 km. 


(5) (9) 
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| Answers of unit three 5 


| 


First : Problems on the ascending cumulative 
frequency curve. 


ED [ses] лане | Freq. | Sets | Frea. їс 
See LA 4 ||30-| 4 boundaries of sets | cumulative frequency 
“= Hit 5 |4-| 5 less than 2 ° 
50- HHN т ||%-| 7 less than 6 3 
60- | ##Ш s ||[e-| 8 less than 10 = 
7-5 — Hel 6 || 7-| 6 less than 14 17 
80- m 4 ||s-| 4 less than 18 27 
90-| HEI 6 ||9-| 6 less than 22 39 
Total 40 |[Total] 40 less than 26 46 
The set which has the highest frequency is 60 — less than 30. 50 


The sets which have the lowest frequency 
are 80— :30— 


B uui us [ке | [Seu [Free] 
@ fw- m з |m-[ 3 
[24— и 2 |[24-| 2 
28-| HH 6 ||28-| 6 
32-| Hu т |z-| 7 
зв-| me) | 12 ||%-| 12 РА 
Total зо ||Teta| 30 
[2] 12 students. а The upper Ascending 
boundaries of sets | cumulative frequency 
E The least height = 165 cm. Guia) | A 
The greatest height = 200 cm. па Л 
The range = 200 — 165 = 35 cm. OPEP 20 
Sets | Tallies | Freq. | Sets less than 40 3 
165-| ЧИ в [165-| 8 less than 50 50 
m-| mas | 10 | 170-| 10 Tess than 60 60 
rs-|4nd4e | 15 [rs-| 15 
180-| HHI в |:m-| 6 
185-| 25H55 | 10 [185-| 10 
190- mi а |1%-| 4 
195- / 195-| 1 
200- / 1 |200-| 1 
Total ss | Total] 55 


[1]39 soldiers. 
[2] 38 x 100% — 4096 


| Ses 


(28) 


From (he graph : 
The number of failed pupils — 20 pupils. 


Second : Problems on the descending cumulative. 
frequency curve. 


2 |From the graph : The number of pupils who 


study 6 hours and more daily — 13 pupils. 


3 | The percentage of the number of pupils who study 


6 hours and more daily = 15 x 100 % — 26 % 


Third : Problems on the two curves together. | 


2 and more 
3 and more 
Sand more 
Gandmore | 


al 
| 
ева sus 
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Sets | Centreof | Frequency | Center of sets x 
| Sets "x" "g" | frequency "Xx f^ 
cumulative 5- 10 6 60 
frequency 15- 20 8 160 
1000 25- 30 4 120 
970 35- 40 2 80 
less than 40 900 Total 20. 42 
less than 50 749 ^. The mean = 220 = 21 
less than 60 480 a 
lessthan 70| 670 — ||70andmore| 330 2 ДЕ) 
less than 80 | — 800 ||80апһа тоге 200 Sets | "x "| хм 
less than 90 910 90 and more 90 10- 14 | 1 15 
Jess than 100| 1000 — ||100andmore 0 20— 25 2 50 
30- [35 4 140 
ior н L40- 45 2 90 
sj 50- 55 1 55 
Ч ‘Total 10 350 
2. The mean of marks of students 2 287 = 35 marks. 
(2) The number of failed students = 3 students. 
i Ses | "у" || АЛЕ ЕА 
is-| 29 2 40 
E 25- 30 3 90 
DERE д 35- 40 5 200 
жо 45- 50 8 400 
100 Е 55- 60 6 360 
B Я 65- 70 4 280 
3) w 20 50 o m m 9) 10 75- $0 2 160 
[2 )740 students. [3] 140 students. Total 30 1530 
1530 _ 
The mean a 51 
qr Ihesum of values Sets СНИ э еб 
Number of values 01. 342 12 1704 
[2] Its lower limit, its upper limit. 144- 146 20 2920 
148- 150 38 5700 
з)10 а) 5]14 5]3940 5 
в) E E E 152- 154 2 3388 
а 156- 158 17 2686 
АЙ {в} (sip fala 160- 162 п 1782 
Total 120 18180 
a _ 18180 _ 
д The =- = 1515 ет. 


Unit Three 


а (2) = 
(1)25- »10 Sets = me 
d " TR 
A тш £ 
==“ — 2- 4 4 16 
Sets "х" ngu "Хх" 6- 8 5 40 
= 10 з = 10- 12 8 96 
15- 3 n = 14- 16 20 320 
25- 30 12 360 18- 2) 7 140 
35- 40 10 400 me м 5 120 
45- 50 5 250 i- 28 1 28 
"Total a» | 114 Total 50 760 
^ The mean = ES =31 marks. БЯ The mean =- = 15.2 days. 
(8] The number of students whose marks are not less - d 
15335 13 students, ® ~ The total of marks of the student in 5 months 
О The missed number is 5 752357 119 marks. 
Sets | м ES ба ы required mark of the sixth month be X 
+X 
5 $ A ДЕ eee a4 2 по+х= 144 
as B 3 36 = 144-119 = 25 marks. 
14 16 5 80 о? : 
18- 20 8 160 7. The mark of the student in the 6" month is 25 
x Г E : = (В The total of marks of Magdi in 4 exams 
30- 32 2 64 =4 x 16 = 64 marks. 
Total 30 612 » let the required mark be X «e -18 
, _ 612 _ 3 
i Thaim gg ОЖ, 264+Х=90 <. X=90-64 2 X=26 marks, 
о 2. The mark of Magdi in the 5® exam should be 
[3]3k «4k 250- (7 - 10 84) 26 marks. 
А 7k=21 аке 2-3 
(2) 
Sets "x "у" "XxP [3] 
30- | 325 7 2275 b (Ee ar (аја 
35- | 375 9 3375 
w- | 425 12 510 Eb Ea а 
45- 47.5 10 475 E - 
D = s = ЫЕ: of sets i Ба frequen. 
s- | ss 4 230 ү 
Total 50 2200 иалн) ы 
less than 2 1 
" _ 2200 _ 
7. The mean = 229. — 44 kg, laren = 
© less than 6 5 
[3]k-2-50— (44548474541) аы 10 


“k-2=20 2. k= 22 


less than 40 ° 
Леа һап 50| 1 
[tess than 60 | 4 
[tess than 70 12 
| квз | 26 
Tess than 90 36 
less than 100 40 


т: The order of the median = 42 =20 
2. The percentage of intelligence == 75% 


50 6 70 8 90 100 


E The order of the median = 190. = 
2. The median of working hours = 89.5 hours. 


+: The order of the median = 2? = 25 
2. The median wage = 520 pounds. 


“+ The order of the median = 60. — 39 
^. The median mark = 22 marks. 


4 55 
From the graph we find that the median weight 
= 29 kg. 


Л 


less than 15 840 

kssthan25| 7 25andmore| 13 Innen. Эш 

less than 35 14 35 and more. $ 2) We form the ascending cumulative frequency table. 

Tess than 45 18 45 and more 2 

less than 55 20 55 and more 9 
less than 2 
less than 6 3 
less than 10 8 
less than 14 17 
less than 18 27 
less than 22 39 
less than 26 
less than 30 50 


(ri Vett ЦЫ - old oat) као | 33 


w 
& 
(s) 
= 
Я 
= 


~. The median = 17.6 


X=30 ›к+2 = 100- (10 + 17 +20 +32 +4) 
.к+2=17 2 к= 15 


= 
The upper | Ascen The lower | Descending 
ofsets | frequency || of sets frequency 
less than 10 0 10 апд more| 100 
less than 20 10 20andmore| — 90 
Ta 
less than 30 27 30 and more. 7 | 


less than 40 4 40 and more. 53 
less than 50 79 50 and more 21 
less than 60 96 60 and more 4 


less than 70 100 2l 70 and more | 0 


From the graph : The mode mark == 24.5 marks. 


igi d 
—1 20 3) 4 0 6 7 


The median = 41 


From the graph : The mode = 57 marks. 


УК+4+3К+4К+3К+1+3К—1+К+1=50 
“ASK+5=50 +, 15k=45 s к=3 


40- | as - [50 [55 [тов 


10 | 8 |= | 


From the graph : The mode weight = 43 kg. 


(1)x- 110 
»k-4- 100— (10+ 13 +20+16+14+ 11) 
20-4=16 2 к=20 


70 æ 9% 


100 


по 


From the graph : The mode wage = L.E. 105 


u 
3] 3k 4k 50-7 104 84.4) 
z Tk=21 =21 =3 
E 
[== "x" un "Xx 
»-| 325 | 7 2273 
35- | 375 9 3375 
4- | 425 12 510 
4- | ars 10 475 
50- | 525 8 420 
55- | ss 4 230 
Total 50 2200 
The mean = 2299. — 44 kg 
3! | The upperiimits | Ascending 
of sets frequency 
Tess than 30 0 
less than 35 7 
Tess than 40 16 
less than 45 28 
less than 50 38 
less than 55 46 
less than 60 50 


From the graph : The mode weight = 43 kg. 
[E] The order of the median = 50. =25 
2. The median = 43.5 kg. 


(sd 


(10 


EE 


Answers of Geometry 


[| Answers of unit four 
Answers of Exercise 


a 

[1]а median [2)3 [2] опе point [4]1:2 
(8)2:1 (8)4 (7)16 

а б 

ma Ba fa ma 
Gla (s]d Ae 

a 

[1]8 cm. »5 em. (2)6cm.»4em. 1.2 
3]6cm. »3cm.»4cm. (4]5cm. › 12 em. ›27 cm. 


KD » BE are two medians in A ABC > 
АР ПВЕ= {м} 
г. Mis the point of concurrence of the medians of A АВС 
«Mpelap-ixé-2cm. (1) 
(2) 
“+ D is the midpoint of BC ; E is the midpoint 
of AC in AABC 
. рЕ=ТАВ= 1 х9= 
^ DE= 2 АВ= 7 х9=4.5 ст. 
From (1) › 2) and (3) : 


»ME= 4 BE= 4 x9=3 cm. 


(3) 


+, The perimeter of А MDE =2 +3 +45 =9.5 ст. 
(The req.) 


+» Dis the midpoint of AB 
» Bis the midpoint of AC 
<. BC=2DE 2 ВС=8 ст. 
+ Mis the intersection point of medians of A АВС 
2 MC=2DM 2 MC -6cm. 
BM -2 ВЕ ^ ВМ=4 ст. 
2. The perimeter of A BMC — 8 6-4 = 18 cm. 
(The req.) 


=: Mis the intersection point of the medians of A ABC 
2 XM=4MC=4em. 


ЕЗ 


г. The perimeter of A МХҮ=4+5 +3= 12 cm. 


(First req.) 
;AM -2MY -6 cm. 


12 X is the midpoint of AB > 
Y is the midpoint of BC 
2 AC=2XY=10em. 
7. The perimeter of A MAC =6+8 + 10 = 24 cm. 
(Second req.) 


+» Fis the midpoint of AB A 
E is the midpoint of AC 
2 BE › CF are two medians in A ABC 


~. Mis the intersection point 
of the medians of A ABC 
2 ME= d МВ=2 сп. 


»Mr- 1 МС=З ст. 


(2) 
«> F is the midpoint of AB E is the midpoint of AC 


^ FE= j BC-4cm. 
From (1) » (2) and (3) : 
<The perimeter of A MFE =2+3+4=9 ст. (The тед.) 


(3) 


©: Mis the intersection point of medians of A ABC 
А MF= 4 AM a) 
»MD- 1 MC Q) 
- D is the midpoint of AB > 
Fis the midpoint of BC in A ABC 
sDR- 4 AC 
By adding (1) › (2) and (3): 
2 М+М & DF- 1 AM & d. МС+ТАС 
+. The perimeter of A МЕР 
= 1 (AM+MC+AC) 


(3) 


(The req.) 


+: Mis the point of concurrence of the medians of A ABC 
CD is a median in A ABC 


7 DM=4MC=3em. 

› 7 AAMD is a right-angled triangle at M 
2. (AM)? = (AD)? - (DM)? = 25 -9 = 16 
АМ 24cm. 

^ ME= d АМ=2 с. 


[o] 

“г ABCD is a parallelogram 
<. The two diagonals bisect each other. 

2. Mis the midpoint of AC 

2 DM is a median in A ADC 

7 DE=2EM 

25 E is the intersection point of the medians of AADC 
“EEFC 

2. CF is a median in A ACD 


77 The two diagonals of the rectangle bisect each other. 

-. Mis the midpoint of AC 

^. BM is a median in A ABC 

^: Eis the midpoint of AB 

^. CE is a median in A ABC 

+ CEN BM ={F} 

«. Fis the intersection point of the medians of A АВС 
(First req.) 

^ ВЕ= 2 ВМ 2 BM=6cm. 

77 The two diagonals of the rectangle are equal in 


(The req.) 


<. AF=FD (ОЕР) 


2422 
A4 3 BM 
length and bisect each other. 

^ AM = BM = 6cm. 


г Dis the midpoint of BC 


(Second req.) 


^. AD is a median in A ABC 

УАМ= 2 AD 

2. Mis the intersection point of the medians of A ABC 
CF is a median in A ABC 


2. Fis the midpoint of AB 
s AC=AB 


Unit Four 


iB A 

72 D is the midpoint of BC — 

2 AD is a median in A ABC 

v AM=2MD 

2. Mis the intersection point of 
the medians of A ABC 

7 MECE 

2. CE is a median in A ABC 

E EM=4EC=4x12=40m. 


2 
77 Mis the point of concurrence of the medians of А АВС. 
2. CD is a median in A ABC 
-. Dis the midpoint of AB 

InAAMB: 
‘+ Dis the midpoint of AB › Е is the midpoint of BM 
2 MD » АЕ are two medians in А AMB 


~+ Nis the point of concurrence of the medians of 
AAMB 


(The req.) 


7 MN=2ND г. X+3=2(X-1) 
“X+3=2X-2 /.3+2=2х-Х 
AXIS 

5 ND=5-1=4cm.;MN=5+3=8 cm. 


2 MD=ND+MN= 12 ст. 
+ CD is a median in A ABC 
^ MC -2MD - 24 cm. 


** ABCD is a parallelogram 
~. The two diagonals bisect 
each other. 


2 Mis the midpointof BD С B 

2 СМ is a median in A DBC 

+: Bis the midpoint of BC 

~. DE is a median in A DBC 

2. F is the intersection point of the medians of A DBC 


(The req.) 


D A 


2 BF bisects CD. (QED. 1) 
СЕ= 2 СМ, СМ= ТАС 
=2®х1АС—<1. 
©Е= 2х 5 АС= ГАС (QED. 2) 
-- AD and BE are medians in A ABC 
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2. M is the intersection point of the medians of A ABC 
эт MECF 2 CF is a median in A ABC 
г. Fis the midpoint of AB 
In AABM: 
+» F is the midpoint of AB › N is the midpoint of BM 
д NF//AM МЕ MD [n 
In ABMC: 
«7 Dis the midpoint of BC +N is the midpoint of BM 
= ND//CM -.ND//MF 0) 
From (1) and (2) : 
2. The figure FNDM is а parallelogram. (QED) 
[7] 
-7 Dis the midpoint of BC 
2 AD is a median in А ABC 


+ AM=2MD;MEAD 

2. Mis the intersection point of the medians of A ABC 

57 МЄВЕ 

2. BE is a median in A АВС 

2 BM-4cm. 

+: A BCE in which : 

D is the midpoint of BC › DF // BE 

2 Fis the midpoint of EC 

^ DP=4 BE-3cm. 

" _ 

-v CD and BE are two medians in A ABC 

~. М is the intersection point A 
of the medians of A ABC 

г. AF is a median in A ABC 

2. Fis the midpoint of BC 

< E is the midpoint of AC 

2 FE/ AB ›ЕВ=4-АВ 

2 FE // BD ,FE=BD 

2. DBFE is a parallelogram 


^ BM=2ME 
2 BE=2+4=6cm. 


(The req.) 


B 

m3 [=] half the length of the hypotenuse 
[S]right ^ ^ [4]halfthe length of the hypotenuse 
[5] twice (в twice 


©] 


(2)10 
(8)555 515 


1]3 


в мо, 453 
958510527 


Ele 
(8]a 


© m (Z D) =90° sE is the midpoint of AC 

; РЕ= 1 

20Е= ТАС 

InAABC: 

7 m (4 В)=90° »m (Z ACB) = 30° 

ABS d AC Q) 
From (1) and (2) : 

^ AB=DE 

InALXZ: 

“+ Dis the midpoint of LX › E is the midpoint of LZ 

б = 

20Е= 3 ХЕ (1) 
From A XYZ: 

- m (4 Y) 290 » Mis the midpoint of XZ 

лҮМ= 1 XZ @) 
From (1) and (2): ~- DE = YM (QED) 

In AACD: 

-+ E is the midpoint of AD >F is the midpoint of CD 

Eal 

ЕВЕ ТАС 


(1) 


(Q.E.D) 


2 АС=8 cm. 
№ ДАВС: 

(4 B) 290* › т (4 АСВ) = 30° 
S AB-dAC-4cm. 


InAABC: 
-: m(Z ВАС) = 90° >D is the midpoint of BC 
д BC22AD-2x3-6cm. 


(The req.) 


In АСВЕ: m (Z CBE) =90° »m (4 Е)=30° 
2 BC-2BC-2x6- ет. 
эг F is the midpoint of CE 


2 BF= 3 EC=4 x12=6 cem. (The req.) 
a 
In AABC: 
7 m(Z В) = 90° »m(Z ACB) = 60° 
п (С САВ)=30°  .BC-lAC 
7 DE=BC X DE-lAC 
2 DE is a median in A ACD 
от (Z АБС) - 90* (QED) 
B 
InA ABC: 
“sm (4 В) = 90° ›т (4 ACB) = 30° 
2 AB=4AC 
:AB-DE-5em. .DE-lAC 
*, DE is a median in AACD 
^ m (Z ADC) = 90* (QED) 
[5] 
InADBC: 
7 Eis the midpoint of BC » EF // BD 
5 ЕР= ВО 
‚АМЕР < AM- lp 
7 AM is a median in A ABD 
А m(Z BAD) = 90° 


(QED) 


7 Z ADC is an exterior angle of A ABD. 

^. m(Z ADC) = 33? + 27° = 60° 

- In AADC : m (4 DAC) = 180° — (60° + 90°) = 30° 

p =. 

;DCz 2 AD 

^ AD = Bem, 

B 

InA ADB: 

" m(Z ADB) = 90° ; AE- EB 

.DE= 1. 

^ DE= 7 АВ 
Similarly in А АСВ : 

‘ m(Z АСВ) =90° „АЕ = EB 


(The req.) 


Unit Four 


2 СЕ=ТАВ - DE=CE 
7. A CED is an isosceles triangle. (QED) 
In ALYE: 


* m (Z YLE) =90° ›та (4 E) - 30* 

a LY=} YE- 5cm. 

InAZYX: 

m (Z ZYX) = 90* +L is the midpoint of ZX 
^AYL-lZX -ZX-10cm. (Thereq) 


InAABC: 

m (Z ABC) =90° +m (Z C) = 30° 

^ AC-2AB = Мет. 

> Dis the midpoint of AC 

5 BD=4.AC=7 cm. 

>in A DEC: 

7 m (Z DEC) =90° зт (4 C) 2 30* 

^ DE=4 DC ye DC2 d AC Tem. 
2 DE-3.5 em. (The req.) 


InAABC: 
т (/ ABC) = 90° »m (Z C) =30° 
^n AB- ТАС=4 ст. 
= X is the midpoint of AB » Y is the midpoint of BC 
5 ХУ= d AC Aem. 
In AXBY: 
~ m(Z ХВҮ)=90° 
>Z is the midpoint of XY 


^ BZ=4X¥=2em. (The req.) 
Tn AMED: 

* m (Z МЕР) =90° ^ (MD)? = 32 + 4? =25 

2 MD=125=5 cm. 


> `7 Mis the point of concurrence of the medians of 
AABC 


7 AD=3MD= 15cm. 


Answers of Geometry 


эг m(Z ВАС) = 90° 
> AD is a median in А ABC 
2 ВС=2Ар =30 cm. 


G 

< ABCD is a parallelogram 
“m(ZC)=m(ZA)=60° 

^ InA DEC: 

m (Z EDC) = 180° — (60° + 90°) = 30° 
д CB=4DC 
2. The perimeter of the parallelogram ABCD 

= (124-8) x 22 40 cm. (The req.) 


‘~ m (Z BAD) = 90° »m (4 BAE) = 30° 
^, m (Z DAF) = 60° 
From А АЕР: 
-/ m(Z AFD) 2 90? ›т (4 DAF) = 60° 
г. m (Z ADF) = 30° /. ADz2AF-8cm. 
2. The area of the square = 64 cm? (The req.) 


In A BCE: г m (4 EBC) = 30° 
4CH-lBB (Ù 
m (С EBC) = 30° 
^ In AABE: 

= m (4 EAB) = 30* 

m (4 AEB) = 90° 
АВЕ=ТАВ 0) 
From (1) and (2) : 

2 СЕ= х АВ= ТАВ 


(The req) 


2 ОС=8 cm. 


г. m (Z ABE) = 60° 


(QED.) 


InAABC: 

© m (ДАВС) = 90° >m (Z A) =30° 

^ AC 22BC - 16cm. 

эш (Z C) = 180° — (90° + 30°) = 60° 
InABCD: 

+: m (Z BDC) = 90° »m (Z C) = 60° 

^. m (Z CBD) = 180° — (90° + 60°) = 30° 
2 CD=1BC=4cm. 


^ AD=AC-CD = 16-4= 12cm. (The req.) 


a 
ДАВС: m (Z В) = 30° ›т (/ C) =90° 
X AC=4AB ы 

» : Bis the midpoint of BC 

+ O is the midpoint of AC 

^ ВО=АС 

In A DEO: `» X is the midpoint of DE 

» Y is the midpoint of DO 
»xY-lro 


a ^ 
In AADB 
“+ m(Z ADB) = 90* 
s E is the midpoint of AB 
^ DE=4 AB 
In AADC: :: m (4 ADC) = 90° 
>F is the midpoint of AC 2 DF= ФАС 
2 DE + DF =} AB + $ AC but AB = AC (Given) 


(QED) 


.Eo-l 
<. EO= 3 AB 


^ DE«DF- АВ +} AB-AB 


Let the service station lie at the 
point D which is the midpoint of AB - 
^, The road length = the length of CD 
InAACB: 

+ m (4 ACB) = 90° 

2. (АВ)? = (АС)? + (BC)? = 1600 + 900 = 2500 
>. AB = 50 km. 

>‘ Dis the midpoint of AB 

д Ср=1АВ- 1 х 50 =25 km. 
2. The length of ће road 25 km. 


Constr : Draw BM to intersect AC at D 

Proof : с: Mis the point of A 
concurrence of the € 
medians of A АВС 


> 


40km. 


(The req.) 


2мр= 1 ВМ=5ст. ё 
In AAMC: -: m (Z AMC) =90° 
» MD is a median 


“MD = ТАС АС =10ст. (First req.) 
In AAMC: *: m(Z AMC) = 90° 

7. (МС)? = (10)? — (6) = 64 

2 MC 2464 = 8 em. (Second req.) 
a 2 D A 
~ DA //CB 


s DC is a transversal. 

«<. m (4 ADC) + m (4 DCB) = 180° 
sq m АРС) + 4 m (4 DCB) =90° 

т (Z ХОС) + m (4 DCX) = 90° 

but the sum of the measures of the interior angles of a 
triangle XDC = 180° 

<. m (4 DXC)=90° , : DY=YC 

2 XY=4}DC s ХУ=УС (QED) 


Ar 


x= 50° [2] х=56° (3]у=63° 
(=65° ,2=50° [8] Х=54° ,у= 117° 
= 69° sy=I11° (7) x= 120° 


X268 sy = 127° 


congruent 2] 60° 3JF 
50* [5] 70° &]20* 
(1]b Eje (3]c (а)ь 5]а 
в)ь 7)d = (Bla [s)b (wb 
In ДАВС: 
> AB=AC 
г. m (2 ABC) = m (Z ACB) 
= oe =70° (First req.) 
7 m (4 ABC) = т (4 ACB) › 
Z ABD supplements 2 ABC 
» Z ACE supplements Z ACB 
++ The supplementaries of the congruent angles are 
congruent 
-. Ż АВО = 4 ACE (Second req.) 


Unit Four 


Ө ^ 

From ААВС: 

v AB=AC ~ m (Ż В) = m (Z ACB) - 70* 
г. m (Z ВАС) = 180° — (2 x 70°) = 40° 
InAACD: 

v АС=Ср = m(Z CAD) = m (Z D) 


7 Z АСВ is an exterior angle of A ACD 
^ m(Z АСВ) = m (4 CAD) +m (4 D) 


^ m(Z CAD) 2 35° 
~<. m (2 BAD) = m (Z ВАС) + m (4 CAD) 
=40° + 35° = 75° (The req.) 


2 Z ACD is an exterior angle of A ABC 
гш (Z ACD) = 30° + 40° = 70° 
From AACD: ~ AC=AD 


г. m(Z 0) = т (2 ACD) = 70° (First req.) 

г. m (Z CAD) = 180° — (70° + 70°) =40° (Second гед.) 

а 

77 A ACD is an equilateral triangle 

~<. m (4 CAD) = 60° (1) 
From А ABC: ` АВ = BC 


vm (2 ВАС) =т(4 ВСА) = 18094.70» (2) 
From (1) and (2): 
^. m (Z BAD) = 60° + 70° = 130° (The req) 


In AABD: -- AB- AD 
E m (4 ADB) = m (Z ABD) = 182° —120" „ 39° 


AVI (First req.) 
7 AD // BC ; DC is a transversal to them 


^ m (Z C) + m (Z ADC) = 180° 
г. m (Z С) = 180^ — (65° + 30°) =85° (Second req.) 


+: AD // BC » AC is a transversal to them. 
< m (Z C) = m (Z DAC) = 30° (alternate angles) 
In AABC: -- AC=BC 
m ч _ 180° — 30° _ ле 
2. т (Z CAB) =m (4 B) = 1839 75° (The req) 


43 


Answers of Geometry 


© 

+: A DEC is an equilateral triangle. 

~<. т (2 ECD) = 60° a) 
From A ABC: 

s AB=AC ш (/- B) em (Z АСВ) 

> m(Z В) + m (Z ACB) = 180° — 80° = 100° 

sm (СВ) = ш(2 АСВ) = P = 50° Q 
From (1) and (2): 

^, m (2 BCD) = 50° + 60° = 110° (The req) 

[:] 

InAABC: 

~ BA=BC >m (Z B) = 80° 

= т (2 ВАС) = m (4 ВСА) = 180-80 

гут (Z DAC) = 114° — 50° = 64° 

InAADC: 

т DA DC >m (4 DAC) = 64° 

т (Z АРС) = 180° - (64° x 2)=52° (The req.) 

B 

From A ABC : 

© АВ=АС 


^ m(Z В) = m (Z ВСА) 
© m(Z В) + m (Z BCA) = 180° — 48° = 132° 

от\ (2 В) = m (2 ВСА) Br. 66* (First req.) 
*: CD bisects Z ACB 

<. m(Z BCD) = £- 33° 


B 

*/ A ABC is an equilateral triangle 

г. m (Z ABC) =m (Z ACB) = 60° 
2 d m GL ABO = 1 m (4 АСВ) =30° 
+. BD bisects Z ABC » CD bisects Z ACB 
~<- m (Z DBC) = m (4 DCB) = 30° 


(Second req.) 


^, From A РВС: 

m (Z D) = 180° - (2 x 30°) = 120° (The req.) 

77 A ABC is an equilateral triangle. 

~<. m (Z ABC) = 60° (1) 
From A DBC: 


(44) 


+ DB=DC >m (Z D)- 100* 
2 m (£ DBC) т (Z DCB) = 180° 
From (1) and (2) : 
= m (Z ABD) = m (Z ABC) -m (Z DBC) 
EB XR aR 


40° (2) 


(The req.) 


"7 ДАВС is an equilateral triangle. 
г. m(Z ACB) = m (/ В) = m (4 ВАС) = 60° 

д m (Z ACD) = 120° 

InAACD: 

+ AC=CD г. m (Z CAD) 2 m (Z D) 
© m (Z CAD) +m (Z D) = 180° — 120° = 60 

7. m (Z CAD) =% =30° 

г. m (Z BAD) = 60° + 30° = 90° 
BALAD 

Another solution : 

г Cis the midpoint of BD 

2 AC is a median in A ABD 

sv AC=} BD 

7. 4 BAD is right 

^ BALAD 


(QED) 


(Q.E.D) 


From A ABC : 
~ AB=AC ^ m(ZB)em(ZC) 
^. AA ABD » ACE in them : 

AB-AC 

m(ZB)2m(ZC) 

BD-EC 
~<. ААВ” =A АСЕ then we deduce that AD = АЕ 
^. A ADE is an isosceles triangle. (QED. 1) 
г. m (2 АБВ) = m (Z AED) 
2 2 АРЕ = Z AED 


ш 

2 АА АРЕ › BCE in them : 
AD=CB 
AE-EB 
m(ZA)-m(Z В) 


(QED.2) 


2 AADE=A BCE › then we deduce that РЕ = CE 
InADEC: 

s DE=CE 

-z m(Z DEC) = 40° 

^. m (Z EDC) +m (Z ECD) = 180° — 40° = 140° 

d m (. EDO) = = 70° (The req.) 


7 4 LZX is an exterior angle of A XYZ 
^ m(Z X)+m (4 Y) = 130° 
ТАХ =7Ү ^ m(ZX)-m(zY) 


7 m (Z EDC) =m (4 ECD) 


sm У) = = 65° 


++ LM // XY » LY is a transversal to them 
^ m (Z MLY) =m (Z Y) = 65° 


D 
-- AE // BC and BD is a transversal to them. 
~ m (2 B) = m (Z DAE) (corresponding angles) 
‚> АЕ //ВС › AC is a transversal to them. 
^. m (Z C) = m (Z ВАС) (alternate angles) 
but m (Z B) = m (Z C) because AB = AC 
= m (2 DAE) = m (4 ВАС) 
їе. AE bisects / DAC 


(The req.) 


(QED) 


Unit Four 


7 AD// EC » DE із а transversal to them _ 
г. m (Z ADE) = m (4 DEC) = 70° (alternate angles) 
7 AD=AE 
2 m (Z AED) =m (/ ADE) = 70° 
InAAED: 
+ m(Z EAD) = 180° — (70° + 70°) = 40° 
7 m(Z BAD) =m (4 С) =70° 
(from properties of the parallelogram) 
^. m (Z ВАЕ) = 70° — 40° = 30° (Second req.) 


а 
From А АВС: 
~ AB=AC ^ ш(/В)=т(/ С) 
л2Х+13=3Х-17  .Х=30° 

= m(ZB)=m(ZC)=2 30+ 13 =73° 
<- m (Z A) = 180° — (73° + 73°) = 34° 


а 
m 
3 
= 


(First req.) 


(The req.) 


Х=60° sy=121° 
х=44° 

X=75° зу=15° [5] Х=25° ,у=92* 
[в]у = 110° ›(=40° ,2=70° 

(7)x=30° sy =40° [в] х= 70* sy =50° 


[2)x 2 45° ›у=105° 


m _ 

“BEAD 

7. m (2 АВС) + m (4 CBE) +m (4 EBD) = 180° (1) 

*7 The sum of measures of the angles of the triangle = 180° 

7 m (Z ABC) +m(Z A) +m (Z C) = 180° (2) 
From (1) and (2): 

г m (Z CBE) +m (4 EBD) = m (4 A) т (Z C) 

эг m(Z CBE) = m (4 EBD) (Given) 

эт (Z A) = m (4 C) (because ВА = BC) 

<- m (4 CBE) = m ( C) and they are alternate angles. 

„ВЕРАС (QED) 


InADEC: 
“+ DE=DC 
7 (ОВС) =m (4 C) = B= 40" _ 10е 


[в]х= 120° 

[1]3ст. es. [3] 5° 
[4] 66.5° (s]7* [8] 22° 
In AA EBD and CBD : 


BD is a common side 
m(Z EBD) =m (4 CBD) 
m (Z EDB) = m (4 CDB) 
~<. А EBD = А CBD , then we deduce that : 
ВЕ=ВС ;m (4 BED)=m (4 C) 
3% BA=BC 2 BA- BE 
<- m(ZA)-m(Z BEA) 
x` m(Z BEA) + m (Z BED) = 180° 


^ mL A)-m(ZC)- 180° (QED) 


(45. 


Answers of Geometry 


АА XYM » MZL in them : 
XY-MZ 
YM=LZ 
m(Z Y)=m (/ Z)=90° 
^ А КҮМ = АМИ, › then we deduce that : 
XM=ML »m (Z XMY) =m (Z MLZ) 
+: £MLZ complements 2 LMZ ` 
^. £ XMY complements Z LMZ 


c m(Z4)-m(ZA)4m(Z3)2X42X-3X (1) 
+ m (4 DEC) = 180° — 126° = 54° 
InACDE: ~ рс= DE 

ш (Z4) 2m (Z DEC) = 54° 
From (1) and (2): ;.3Х=54° 


Q) 


(The req.) 


7. m (4 XML) = 90° [(z)YX-YZ  [s)XY-XZ 
^. From A ХІМ: (5]ML2MN  [8]BA- BC 
* MX 2 ML » m (Z XML) = 90* 
(md ) zo [8)CB-CA (8)AC-AB 
^ m (Z MXL) =m (Z МЕХ) = 189 290 = 45° 
(The req.) а E 
= — — | [М congruent isosceles [2] equilateral 

(3) isosceles (4) isosceles 
From A BDC: 5] equilateral 8]6 (7) 60° 
© BD=CD 
^. m (4 DBC) = m (Z BCD) @) a 2 

“ВЕС — .m(ZABO)- 180° – 125° = 55° 


+: 4 ADB is an exterior angle of A CBD 
г. m (4 ADB) 2 m (Z DBC) + ш (4 BCD) 
from (1) : m (2 ADB) = 2 m (4 BCD) 
In AABD: 
vABZAD 
г. m (Z ABD) = m (Z ADB) 
from (2) : 
т (Z ABD) =m (2 ADB) =2 m (4 BCD) 
+: 4 ВАЕ is an exterior angle of A ABD 
©. m (Z ВАВ) = m (Z ABD) + m (4 ADB) 
z2m(ZBCD)-«2m(Z BCD) 
=4m(Z BCD) (QED.) 


(2) 


a 

In AABC: 
УВС = ВА А с Е 
-m(ZA)em(Z1)-x 

» c £2 is ап exterior angle of A ABC 
-.m(Z2-m(ZA)*m(Z1)-2X4x-2x 
InA DBC: СВ = CD 
-m(Z3).2sm(Zz2)-2X 

» c 2 4is an exterior angle of A ACD 
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In AABC : m (4 C) = 180° — (55° + 70°) = 55° 
- m(Z АВС) = m(Z C) 


^ АВ=АС 

-. A ABC is an isosceles triangle. (Q.E.D.) 
n — 

7TYE€ZL -. m (Z XYZ) = 180° — 120° = 60° 
э ХУ=ХА 

^. A XYZ is an equilateral triangle. (Q.E.D) 
8 — 

“BEAD г. m (Z АВС) = 180° — 120° = 60° 


Similarly : m (Z ACB) = 60° 
^. m (Z А) = 180° — (60° + 60°) = 60° 
ш (4 A) = m (Z ABC) =m (/ АСВ) 


-. A ABC is an equilateral triangle. (Q.ED) 


AD // BC , DB is a transversal to them. 

<. m (Z DBC) =m (/ ADB) = 40° (alternate angles) 
In A DBC: м (/ C) = 180° — (100° + 40°) = 40° 

- m(Z РВС) = m (/ С) - DB-DC 


-. ADBC is an isosceles triangle. (QED) 


Unit Four 


[7] 20Е=рЕ _ (QED.1) 
XY / АС › АВ is а transversal to them. In AAABC » DEF: 

г. m (Z A) =m (Z ABX) = 62° (alternate angles) 7 m(Z B)=m (Z DEF) »m (/ C) =m (4 DFE) 

-. m (Z ABC) = 180° — (62° + 56°) = 62° ~<. m (Z ВАС) = m (4 EDF) (QED. 2) 
дм (АВС) =т(2А) СА=СВ (QED) — 

+ ВБИВС › DB is a transversal to them. 


АВ =АС -m(ZB)-m(ZC) (1) 
»': XY // BC › AB is a transversal to them 
г. m (4 AXY) = m (Z B) (corresponding angles) (2) 


^. m (Z EDB) = m (Z DBC) (alternate angles) 
butm (Z EBD) = m (/ DBC) 


me <. m (4 EDB) = m ( EBD) 2 ЕВ = Ер 
ший ААЙ SD O | А ЕВО ими ово triangle. QED) 
From (1) » (2) and (3): = = 
^ т (4 AXY) =m (4 AYX) /. AX=AY 
2. A AXY is an isosceles triangle. (QED: 1) | „Еура DBisatansversil io tem. 
АВ =АС ›АХ = АҮ subtracting 2. m (Z DAE) = т (Z B) (corresponding angles) 
ъан =ҮС X. (QED-2) |. AEN BC » AC is a transversal to them. 
[5 ] B г. m (Z ВАС) = m (Z C) (alternate angles) 


From A EBD: ' DB = EB but m (Z DAE) =m (4 EAC) 


^ m (4 BDE) =m (4 BED) (1) /——\р ^ m(4B)=m(4C) ~; AB-AC (QED) 
т DE // AC › AD is a transversal —AsÁ 
ros © ^ | ^ m(Z АВС) = m (Z АСВ) ЛАВ =АС 
т (4A) = m (4 BDE) 1 
Р г. АА АРВ » AEC in them: 
(corresponding angles) (2) AB=AC 
Similarly m (Z C) = m (4 BED) (3) DESEE 
From (1) › (2) апа 3); |. m(ZA)-m(Z C) т(/ р)у=т(/ E)-90* 
АВ=ВС (ОВР) | . AADB=AAEC 
g <. т (/ DAB) =m (Z CAE) (QED) 
UMBeMC — — sm(B).-m( OQ) [m А = 
w AD // BC and AC is a transversal to them. InAYZX: 
^ mic Ау = m (2 C) (alternate angles) Q | vz-vx 2 m (4 Z) =180@°—5® _ 65° 
similarly т (Z D) = m (Z B) (3) 2 
from (1) »(2)and(3) es m(ZA)=m(Z.D) | * 80 2МХ) = 50° + 15°= 65° 
ЫМА=МР (QED) | ^InAMZX:m(ZZ)-m(ZZMX) - MX-ZX 
—" 2 A MZX is an isosceles triangle. (QED) 
Т AB=AC ^m(ZB)em(ZC) (0) 
7 AB// DE › BE is a transversal to them. In AABC: АВ =АС 
<- (4 В) = m (Z DEF) (corresponding angles) (2) | "-m(Z ACB) = m (Z ABC) = 389 78 = 55» 
similarly m (Z C)=m (4 DFE) (3) | (2 МСА)=25° ~. m(Z MCB) =55°—25° =30° 
from (1) › (2) and (3) та (Z MBC) =m (Z MCB) 2 MB=MC 
2 m (4 DEF) =m (Z DFE) 2. A MBC is an isosceles triangle. (QED) 
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Answers of Geometry 
[7] 


^^ АБС is an exterior angle of A АРВ 
^, m (Z ADC) = 40° + 30° = 70° 


Уу AD=AC +, m(Z С) = m(Z ADC) - 70* 

2 In A АВС: m (Z ВАС) = 180° — (40° + 70°) = 70° 
т (/ ВАС) 2 (/ C) <. AB=BC (QED) 
a ^ 


s АВ=АС 
2 m(Z ABC) 2 m (Z АСВ) 
5 m G. ABO) - 4 m (Z ACB) 


тю (ё РВС) = ш(/ АВС) d 


m(Z DCB)- 1 т (2 АСВ) 
^m(ZDBC)em(ZDCB) .DB-DC 
2 A DBC is an isosceles triangle. QED) 


® 

+: A ABC is an equilateral triangle 

^. m (Z ACB) = 60° 

*/ £ ACB is an exterior angle of A DCF 
^ m(Z D) = 60° — 30° = 30° 

^ m(ZD)2m(ZF) 

^ A DCF is an isosceles triangle. 


a 
"7 DA=DC г. m(ZC)2m(Z DAC) = 30° 
*/ 2 ADB is an exterior angle of А ADC 
л m (Z ADB) = 30° + 30° = 60° 

~ DAZ DB 

~<. A ABD is an equilateral triangle. 

= m(Z ВА”) = 60° »m (Z DAC) = 30° 
-.m(Z ВАС) = 90* 

-- A ABC is a right-angled triangle. 


«+ ED // AC › EC is a transversal to them. 

2. m (Z DEC) = m (Z ACE) (alternate angles) 
-m(Z DEC) = m (Z AEC) 

7. m (С ACE) = m (Z AEC) 


“^ СО=СЕ 
(ОЕР. 


(Q.ED.1) 


(QED, 2) 


сав) 


2 AE=AC 
2 DE // AC > AB is a transversal to them. 
^m (Z A) 2 m (Z BED) = 60° 


[0 


, 


(corresponding angles) (2) 
from (1) and (2): 
2. A АЕС is an equilateral triangle. (QED) 
a 


In A АВС: m (Z ACB) = 180° — (60° + 90°) = 30° 
In A ECD : m (2 ECD) = 180° — (30° + 90°) = 60° 
тСЄВр 

~- m (Z АСЕ) = 180° — (30° + 60°) = 90° 

In А АСЕ: т (Z CAE) = 180? — (90° + 45°) = 45° 
г. m(Z CAE) =m (Z CEA) = 45° 2. СА= СЕ 
In ABCD; + m(Z D) = 90° »m (4 CED) = 30° 

^ СЕ=2 СО = бст. but AC = CE 
г. AC 26cm. (The req.) 


L:] 
In AADE: ~ Z АрЕ= Z AED 
DEBC ,EEBC 
©: 4 ADB supplements Z ADE » 
Z AEC supplements / AED 
but т (Z ADE) = m (Z AED) 
^ m(Z ADB) =m (Z AEC) 
(supplementaries of the congruent angles are 
congruent) 
^. AA ADB > AEC in them : 
ш (4 ADB) =m (2 AEC) 
AD=AE 


7 Ар=АЕ 


BD=CE 
2 AADB =A AEC 
We deduce that AB =AC 
2. A ABC is an isosceles triangle. 


Tn A BMC: -- m(Z MBC) =m (7 MCB) 
2 МВ = МС 


QED) 


>'v m(ZABM)-m(Z MCD) 


(complementaries of equal angles in measure are 


equal in measure) 
^, AA ABM › DCM іп them : 
AB = DC (two sides in a square) 
ВМ =СМ (proved) 
m (2 ABM) = m (7 DCM) (proved) 
^. A ABM 2 A DCM we deduce that АМ = DM 
. A AMD is an isosceles triangle. 


Unit Four 


г Z ОВС is an exterior angle of A АВС 

n3X-2X-20 4 x 70 

4A3Xz22X450* 

г. ш (Z A) = 50°— 20° = 30* › 
m (Z C) = 50° + 70° = 120° 

ш (Z АВС) = 180° — (30° + 120°) = 30° 

^ m (ZA) -m (Z АВС) /. СВ=СА 


л Х=50° 


(QED) 


[25] 
In АА АВЕ + AME : m (Z B) = m (Z AME) =90° 
m (Z BAF) = m (Z MAE) (AE bisects Z ВАС) 


^. m(Z AFB) =т (Z E) (1) 


5 AD // BF › AF is a transversal to them. 


^. m (Z DAE) =m (Z AFB) (alternate angles) (2) 


from (1) and (2): -- m(Z E) = m (/ DAE) 


^ DAZ DE (QED) 
(4 В) = т(2 С) 4^ АВ =АС 
22Х-1=Х+3 .2Х-Х=3+1 Х=4 


/. АВ=АС=2х4- | =7ст. › ВС =9-—4= 5 ст. 


^ The perimeter of A ABC =7+7+5 = 19 ст. (The req.) 


(в) [®) [ч] [®) [е] - | 


Bb 


An axis of symmetry. (2)3  [3]1 —[4]zero 
Bisects it and it is perpendicular to the base. 
Bisects the base and is perpendicular to it. 
Bisects cach of the base and the vertex angle. 
The straight line perpendicular to it at its middle. 


at equal distances поюз [m1 [2з 


(270 (3]55° (2  (8)AD 


а 
Е 


73 X Xo 50° + 30° = 180° 


7.4 X+ 80* = 180° 

7.4 X= 180° — 80° = 100° 

^ m(ZA)23x25 = 75° , 
m (Z B) 2 25* + 50° — 75° 

^ m(Z A)e m(Z B) 


L4 _ 55 
MP = 25 


^ CB=CA 
v2243z-109 +z+40° = 180° 
262+ 30° = 180° 

#6 2= 180° —30° = 150°. z= 1507-25" 
z. m(ZB)=3 x 25° — 10° = 65° 

»m (ZC) 2 25 +40° = 65° 


z m(4B)=m(4C) /. AB=AC 


7 BA- BC; BD.LAC 

2. BD bisects each of Z ABC › AC 

^ AC=2 AD = 40 cm. 

»m(Z РВС) = 4m(Z ABC) =45° (1) (First req.) 

+: ДАВС in which m (7B) = 90° »BA=BC 

-m(ZC)-45 (2) 
From (1) and (2) : -. DB - DC 


~- ADBC is an isosceles triangle. (Second req.) 
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Answers of Geometry 


In AABC: AB - AC » 

M is the point of 
intersection of its medians 

2 AF is a median of ДАВС 
= AM LBC 


(QED. 1) 


» AM bisects Z BAC 

In AABC:  АВ=АС› ADL BC 
^ ВС=2х5 = 10cm. 

In the right-angled triangle ADB at D 
AD 2/137 (5 = 12 cm. 

+ The area of AABC = 4 x 10x 12 = 60 em? 


(Q.E.D. 2) 


(First req.) 


(Second req.) 


+ AB=AC › АБ ВС ~. Вр= 1 BC- 5em. 
»m(Z ВАС) 22 x 30° = 60" 
^ A ABC is an equilateral triangle. 

АВ = 10 cm. 
‘+ In AADB which is right-angled at D 
* AD =ү00) - (5) = 5 (First req.) 
The number of axes of symmetry of ДАВС = 3 


3cm. 


(Second req.) 
The area of ABC = 4 x 10x 54/3 2251/3 cm? 
(Third req.) 


In ДАВС: - AB=AC › AE bisects Z BAC 

^ BE- d ВС (QED.1) 
‚АЕ LBC 

7. AE is the axis of symmetry of BC DEAE 

К BD=CD (QED2) 
-: CEBD »m(Z ACD) = 130° 

-. m (Z ACB) = 180° — 130° = 50° 


50 | 


From AABC : m (Z B) = 180° — (80° + 50°) = 50° 
- тї (2 В) = т (/ АСВ) 

2. ААВС is an isosceles triangle. 

> AE bisects Z ВАС 

~ АЕ L BC ; E is the midpoint of BC 


[0] 

у м (С ABX) =m (/ ACY) 

^ m (4 ABC) = m (Z АСВ) 

(The supplementaries of congruent angles are congruent) 
/. АВ=АС 

+: AD is a median of A ABC which is isosceles. 

-. AD.L BC (QED) 


€ 


+ AD // BC › DB is a transversal to them 

^ m (4 ADB) = m (Z DBC) (alternate angles) 
but m (4 ABD) = м (4 DBC) 

^ m (4 ADB) = m(Z ABD) 


(Q.E.D) 


~<. In AABD: AB- AD (Q.E.D.1) 
» 7 AEbisects Z ВАР „АЕ 1 ВО | (QED2) 
»BE-ED (Q.E.D3) 
B 

InA ACD: 

‘7 Eis the midpoint of AD 

»CE LAD z- DC=AC 

~<. A ACD is an isosceles triangle. 

› *: 4 ADC is an exterior angle of A АРВ 

г. m (4 ADC) = 20° + 30° = 50° 

From A CDE : 

m (Z DCE) = 180° — (90° + 50°) = 40° 

› CE bisects Z ACD 

г. m (Z ACE) = m (Z DCE) = 40° (The req.) 
|) 

InAADC: 

+: Eis the midpoint of DC 

»AELDC AD=AC 


2. AADC is an isosceles triangle. 

^ m(Z АРС) = m(Z C) = 70* 

>‘: 2 ADC is an exterior angle of A ABD 

7 m (4 ADC) = m (Z В) « m (4 BAD) 

>’ BD=AC »AD=AC 

(The req.) 


лм (В) = т (2 BAD) = = 35° 


n 

In AXYL: +: XL= XY » M is the midpoint of LY 
$ XM is the axis of LY 

similarly in AZYL » ZM is the axis of LY 

^. X » M and Z are on the same straight line. (Q.E.D.) 


ТАВ =АС 


2 AG the axis of BC (1) 
эт (4 АВС) = м (4 ACB) » 

" m (С ABD) =m (4 ACD) 

by subtracting : 

-. m (4 DBC) = т (2 DCB) 


* DB=DC 2 D Ethe axis of BC (2) 
Егош (1) апа (2) : 

2 AD is the axis of BC (Q.E.D) 
n 


17 AD bisects the base of А АВС which is 
an isosceles triangle. 


5 ADLBC < m (Z ADB) - 90* 
+. XY // BC › AD is a transversal to them. 
2. m (Z YAD) = m (Z ADB) = 90° (alternate angles) 


2 ADLKY (Q.E.D) 
--АВ=АС ›ЕВ=ЕС ..AÉistheaxis of BC 

д BD- DC (First req.) 
“ОС = Зе, 


In AADC which is right-angled at D 


^ Ар={(@07—(3 = {100—9 -4[91 cm. 


(Second req.) 


Unit Four 


© Constr.: D E A 
Draw MF L BC to meet BC at F Pd 
and AD at E M 
Proof : - AD// BC » AC is ALS 

a transversal to them. UE 


^ m(Z A) = m(Z С) similarly m (4 B) =m (Z D) 
МВ = МС (2 В) =т(/ С) 
ую(&А)=т(/ 0) ..AM-DM 

л AAMD is an isosceles triangle. 

In AMBC: :: MB=MC > MF L BC 

~. MF is the axis of symmetry of AMBC 
+ AD // BC › FE is a transversal to them. 
7. m (Z AEM) = ш (Z BFM) = 90° 

2 MELAD 
> MA=MD 


(Q.E.D.1) 


2. МЕ is the axis of AAMD 


2 EF is the axis of symmetry of each of AAMD 
(QED.2) 


» ABMC 


B 
+ АВ=АС 
^ m(Z1)2m(Z4) (9) 


+: m (4 DBC) = 180° -m (/ 1) (2) 
»m(Z ВСВ) = 180° -m (/ 4) (3) 
From (1) › (2) and (3) : 

2 m (Z DBC) =m (/ BCE) 

2 (ВО) = 1 mc BCE) 


^ m(Z2)2m(z5) 2 FB=FC 

-. ABFC is an isosceles triangle. (Q.E.D.1) 
v АВ=АС ;FB - FC 

2 AF is the axis of symmetry of BC (Q.E.D.2) 
20] 


Constr. : Draw BD » BE 

Proof: АЛ АВЕ › СВР” in them: 
т (/ Ау=т (/ С) i 
АВ= СВ > 
AE=CD 


Е А 


Answers of Geometry 


<~. AABE=ACBD 
»then we deduce that: ВЕ = BD 


~ BF.LDE 


< BF is a median of A BED which is isosceles 


(QED) 


Ge @ Be (ab (s 


5 


InAABD: 
© Eis the midpoint of AB 
;DELAB 

<. m(Z A) e m(Z ABD) 

vin A DBC: 

- O is the midpoint of BC 
»DOLBC 

2 т (2 ОВС) = т (4 C) 

»' m (4 ABD) + m (4 РВС) = 130° 
From (1) » (2) and (3) : 

гт GLA) + m (Z C) = 130° 

From the quadrilateral ABCD 


2 DA=DB 


^ DB=DC 


а) 


0) 
(3) 


^. ш (ё ADC) = 360° — (130° + 130°) = 100° (The req.) 


Constr. : 
Draw AD › AC 


Proof : E 


<: ABCDE is a regular pentagon 

~<. The measure of each interior 
angle = 108° 

»AB=BC=CD=DE=EA 


In ДАВС: ‘> AB=BC m (/ АВС) = 108° 


^m BAC) = 180008 _ з, 
2 ДАВС » AED in them : 
AB-AE 
BC-ED 


m (Z ABC) = ( AED) = 108° 


~. ДАВС = AAED 


Then we deduce that : m (4 EAD) = m (4 BAC) = 36° 
+ AC=AD ~. AADC is an isosceles triangle. 


AX LOD 

2 m (2 САХ) =т(4 РАХ) 
208 -G6 +367) jg 

2 


(The req) 


Answers of unit five 


Unit Five 


The figure is a parallelogram. 
<. AD=BC » AB- CD 


E ~ DX<BY < AX>CY 
Ts m. aie ОЙ < AX+AB>CY+CD QED) 
[5]« [в)> >.< а ae 
“~ D€AB ~. / ADC is an exterior angle of ADBC 
a д m (LADO) » m (Z B) 
(m D «m (3 2]m (Z 4) «m (Z2) Bote Q^ ABO) cm (^ ACE 
GimC3«mC 5. [$m(^9«m(&2)— because AADC in which AD = AC 
(8]m (4 1) <т(4 3) <т(2 5) т (/ ACD)» m (Z B) 
(8m (23) «m(Z 5) «m (7) 7. m (4 ACD) + m (Z DCB)» m (Z B) 
(7]m(Z 1) &m(23) «m(Z 5) «m (27) <. m(Z ACB)» m (Z B) (Q.E.D) 
B в 
+ АБ 1 BC from its midpoint. In AAXY :  m(Z АХУ) = m (Z AYX) 
2 AD is the axis of symmetry of BC + AR=AY MU 
+ AC» AB -AY*YCLAX4XB (2) 
z. AB=AC аера 
Т ЕЄАВ -АВ>АЕ maji Ms 
= YC> XB (QED) 
^ AC>AE (QED) 
в [5] 
жер. Ж, г 2 ADC is an exterior angle of А DBC 
** АВ // CD › BC is a transversal. д m(Z ADC)> m (Z В) 
+ m (Z BCD) = m (4 ABC) (alternate angles) But m (Z B) =m (Ż ACB) 
7. m (ZBCD) + m (4 АСВ) > m (4 ABC) (because AB = AC in AABC) 
+ m (АСР) > m ( ABC) (1) (QED.D |. m(Z ADC)» m(Z ACB) (QED) 
w E€CD .. Z ADE is an exterior angle of AACD 
Ат (Z ADE) m (Z ACD) (2) @ 
кош (Dy and (2): т eee ae 
у. т (Z ADE) > т ( ABC) (QED2) | > Te supplement 
of Z ABC > the supplement of / ACB 
[5] <. m (Z ABD)» m (/ ACE) 
+ ВЄСВ ~ ZABE isan exterior angle of ДАВС | - $m (4 ABD)> 3m (АСЕ) 
~<. m (4 ABE)» m (ZA) (1) ie. т (Z ABX) >m (Z АСУ) (Q.E.D) 
AAABM › CDM in them : [1] = 
AM=MC Const : Draw CM to intersect BA at D 
MB=MD Proof : -- Z AMD is an exterior 
т (2 AMB) = т (/ DMC) (V.0.A) angle of AAMC г N 
2. AABM = АСОМ ; then we deduce that : 7 m G- AMD) m (Z ACM) (6 
ш( A) em (Z ACD) and from (1): ©: А ВМР is an exterior angle of ACMB 
^ m(Z BMD) > m (Z BCM) Q) 


/. m (Z ABE) >m (Z ACD) QED.) 


Answers of Geometry 


Adding (1) and (2) 
~ m (Z AMD) + т (Z ВМ) > m (Z АСМ) 
m (2 BCM) 

^ m (2 AMB)» m (Z C) 

Another solution : 

Const : Draw BM to intersect AC at D. 

Proof: -: Z AMB is an exterior angle of A ADM 
: m (2 AMB) > m (Z ADM) А 
577 2 ADM is an exterior D 

angle of ABCD 

у. m (2 ADM) » m (7 C) 
^, m (Z AMB) > m (ZC) 


(QED) 


c B 
(08р) 


vm. В)> (4 С) 

= п (ZB) + +m (4 BAC)>m(Z С) + inc BAC) 
^ m(LB)*m(Z BAD)» m (£C) +m (4 CAD) 

butm (Z В) + m ( BAD) = m (4 CDA) 

(an exterior angle of А АВР)» 

т (Z C) + m (2 CAD) = m (Z BDA) 

(an exterior angle of AACD) 

7. m (4 АБС) > m (Z ADB) 

т Their sum = 180° ^ m (/ ADC) > 180. 

ie. m (Z ADC) » 90° р 


Le. Z АРС is an obtuse angle. (QED) 


у AC=AD ^ m(ZD)-2m(Z ACD) 

у m(Z ACB) > m (Z ABC) 

<. m (4 АСВ) + m(Z АСР) > m (Z ABC) + m (Z D) 

<. m(Z ВСЮ) > m(Z В) + m(Z D) 

but the sum of measures of the interior angles 

of ABCD=180° | 

Mm вср)> 180 іе. т (4 BCD) > 90° 

Le. 2 BCD is an obtuse angle. (Q.ED.) 
Answers of Exer 7 

ü 

[1] The angle of the greater measure 

ил [3] т (Z D) 

[4)m (А <ш (ZB) « m (Z C) 
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[1)>,>,< 


8 

1] +» BC is the longest side 
л Z A is the greatest angle in measure 
72 AC is the shortest side 
~<. 2B is the smallest angle in measure 
~. The ascending order of measures of the angles is : 

т (4 В) »m(Z C) апат (2 A) 

(2) -: BC is the longest side. 
^. Z Ais the greatest angle in measure. 
+: АВ is the shortest side. 
-. 2 Cis the smallest angle in measure. 


~. The ascending order of the measures of the 
angles is : m (Z C) »m (Z B) and m (Z A) 


[2]<,<,> [3)>,>›> 


In ДАВС: +» AC>AB 

~<. m (4 АВС) > m (4 ACB) (1) 
In ABDC: + рв = DC 

~<. m (Z DBC) =m (4 DCB) (2) 
Adding (1) and (2) : 

^. m (Z ABC) + т (2 DBC) > m (Z ACB) + m (Z DCB) 
^ m (Z ABD) > m (Z ACD) (Q.E.D.) 


Construction : Draw YL 

Proof: In AXYL UXY-XL X 

^ m(Z ХІУ) > m (Z XYL) (1) 

In AZYL: © YZ>ZL 5 

^ m (4 ZLY) >m (4 ZYL) (2) 

Adding (1) and (2) : 

^ m(Z XLY)+m (Z ZLY)>m (4 XYL) +m (Z ZYL) 
^ m(Z XLZ)>m (2 XYZ) (Q.E.D. 
С | 
Construction : Draw АС 

Proof : In AABC 

У BC>AB 

г. та (2 ВАС)> m (/ ACB) (1) 
In ADAC: +» DA- DC 

2 m (Z DAC) 2 m (4 РСА) (2) 


Adding (1) and (2): 
7, т(/ BAC) +m(Z DAC)» m (Z АСВ) m (7 DCA) 
^. m (Z BAD)» m (7 BCD) (QED) 

[7 | ^ 
Construction : Draw АС 
Proof : In AABC 
"AB-BC 
^" m(LACB)»m(ZBAC) (1) © 
In AADC: ~ AD» DC 
7. m (Z ACD) > m ( CAD) 

Adding (1) and (2) : 

т (Z BCD) > m (Z BAD) 


в 

In AMBC :  МС> MB 

д m (Z МВС) > m (Z MCB) 

* m(Z MBC) = 1 m (4 ABO) 
эш (Z MCB) = 4 m (2 ACB) 

^ d т(4 ABO)» 1 m (С АСВ) 
<. m (Z ABC) > m (Z АСВ) 

In ADBC: © DB» DC 

^ m (Z DCB) > m (Z DBC) 

In ДАВС: + AB = AC 

< m (4 ACB) = m ( Z ABC) 

л m(Z ACB) -m (Z РСВ) «m (Z ABC) -m (Z DBC) 
2 m(Z ACD) «m (Z ABD) 
ie. m (/ ABD) > m (Z ACD) 


Q 


(QED) 


(ОЕР. 


(Q.E.D) 


AB>AC ~. m(Z C)» m(Z B) 
+: XY // BC and AC is a transversal. 

г. m (4 AYX) = m (Z C) (corresponding angles) (2) 
Similarly : : XY // BC » AB is a transversal. 


а) 


~<. m (4 AXY)=m (4 B) (3) 
From (1) › (2) and (3): 

^ m (Z АҮХ)> m (Z AXY) (QED) 
а 

© AB>AC т (2 С)>т(4 В) 


But m (Z C) 2 m (Z AED) (corresponding angles) 


Unit Five 


эш (Z B) = m (Z АРЕ) (corresponding angles) 
7. m (Z AED) > m (Z АРЕ) 

In ДАРЕ: 

-~ m(Z A) =90° 

7. m (4 AED) + ш (/ ADE) = 90° 

+ m (4 AED) > m (/ ADE) 

~<. m (Z AED) I 


^ m (Z AED) > 45° (QED) 


~ AB>ACBD=CE Subtracting 
^ In ДАРЕ : ~ AD>AE 
^. m (С AED)» m (Z ADE) 


^ AD>AE 


(QED.) 


B ^ 


In ДАВС:  AC- AB 22 
"m(Z1)»m(Z2) (1) 
But 4 2 is an exterior angle у ^c * : 


of AACD 

"m(Z2)»m(Z3) 

From (1) and (2) : -- m (4 1) >т (4 3) 
~<. m(Z ABD)» m (4 D) 


`7 ДАВС is an equilateral triangle. 

г. m (4 ABC) =m (Z ACB) = 60° 

7 m(Z ЕВС) < m (Z ECB) Subtracting 

^. m(Z ABC)- m (Z EBC)» m (4 АСВ) - m (Z ECB) 
г. m (4 ABE) > m (4 ACE) (1) (Q.E.D.1) 
"m(ZA)-m(Z B) 

~<. m (4 A) =m (Ż ABE) + m (Z EBC) 

/. m (Z A) >m (Z ABE) and from (1): 

^ m(ZA)»m(ZABE)»m(ZACE) (QED2) 


In AXBC: © XC» XB 

г. m (Z ХВС)> m (Z XCB) 

-- ABCD is a rectangle. 

ie. m (4 ABC) = m (Z DCB) = 90° 

7, 90° — m (4 XBC) « 90° — m (Z XCB) 
гш (Z ABX) «m (/ XCD) 


(2) 


(Q.E.D) 


(QED) 


Answers of Geometry 


fie] c 

In ДАВС: ; D is the midpoint 

of AB » DE // AC Е 5 x 
< DB- АС 

»vAD- AB › v AB>AC 

„4. £ 

и. ЗАВ> ac | 

^ AD» DE <. m (Z AED) > m (Z DAE) 
But m ( AED) = m (2 CAE) (alternate angles) 

^. m (Z CAE) » m (Z DAE) (Q.E.D) 
[7] 


C Construction : Draw BD 
Proof : In ЛАВР”: ~ AD» AB 
^ m(Z1)»m(Z2) (1) p. 
In ACBD: ~ CD>CB 
^ m(Z3)»m(Z4) 
Adding (1) and (2) : 
^ m(Z1)-m(Z3)»m(Z2)*-m(Z4) 
^, m(Z АВС) > m (Z АРС) 
[Z] Construction : Draw AC 

Proof : In AABC: 

© BA» BC 

^ m(Z1)»m(Z2) 

In AADC: ~ AD2 DC 

^ m(Z3)»m(Z4) 

Adding (3) and (4) : 

^ (21) + т (2 3) > т (4 2)+т (24) 

7" m(ZBCD)» m (2 BAD) (QED.2) 
[3] -* The sum of measure of the interior angles 

of the quadrilateral = 360° 

and from the two preceding requirements. 


(2) 


(QED.1) 


(3) 


(4) 


vem (2B) +m С)> 9 


^ m(Z В) +щ (0 C)» 180° (QED3) 


^ EX=4DC + AE> EX 
2 disp» + Dc ^ BD»DC 
^ m(Z C)» m (Z DBC) (Q.E.D.) 


In ЛАВМ: > AM- BM ~. m(Z ABM)>m(ZA) (1) 
г АМ = СМ ~. In ACBM : MC» MB 
<. m (4 МВС)> m(Z C) 
Adding (1) and (2) : 

^. m(Z АВМ) + m (7 МВС) > m (Z A) m (7 C) 
^ m(ZABC)» m(Z A) « m(Z C) 
/. & ABC is an obtuse angle. 


a 

In AABD: г m(Z B) = 90* —m (Z BAD) 
From AACD: m (4 C) = 90° — m (4 CAD) 
From AABC: AC- AB ~. m(Z B)» m(ZC) 
From (1) » (2) and (3) : 

7. 90° —m (Z BAD) > 90° — т (4 CAD) 
~<. m (Z BAD) < m (Z CAD) 


a 

In AABC: > AC- AB 
^m(ZB)»m(ZC) 

‘w m(Z BAD) = т (4 DAC) 

(AD bisects ZA) is 
-.m(Z B)+m(Z BAD)» m(Z C) + m (Z DAC) 
*/ Z ADC is an exterior angle of A ABD 
^m (2 АРС) = m (Z B) +m (Z BAD) 

7 2 ADB is an exterior angle of AADC 

^ m (Z ADB) =m (0 C) + m(Z DAC) 

~<. m(Z ADC)» m (Z ADB) 

=: m(Z ADC) + m (Z ADB) = 180° 

т т(4 АРС)» E" ie m(ZADC)> 90° 
(QED.) 


(2) 


(QED) 


(1) 
(2) 
(3) 


(Q.E.D.) 


i.e. Z ADC is an obtuse angle. 


+» AE is a median in AABD >m (Z A) =90° 


Let CA (YDB- {м} 
^: The two diagonals in the 
parallelogram bisects each other 
>v AC>BD = MA>MD,° 
MC» MD; 


From AAMD : + AM» MD 


^ m(Z2)»m(Z1) [0] 
From ADMC : ~ MC» MD 

-m(Z3)»m(Z4) Q 
Adding (1) and (2) : 


^ m(Z2)*m(Z3)»m(Z1)4 т (/ 4) 
< m(ZD)»m(Z 1)+т (/ 4) 

z. In AADC: 

и m (4 D)>m (/ CAD) + m (Z ACD) 


^. 2 D is an obtuse angle. (ОЕР) 


а 

+: The perimeter of AACD 
=CD+DA+AC 

The perimeter of А АВО. 
=BD+DA+AB 

+: The perimeter of AACD > the perimeter of А АВО 

г. Ср + ОА +АС> ВО +РА+ АВ 

But CD- BD 

^ АС>АВ -. т(4 B)»m(Z С) 


[24] А 


Construction : Draw DE//AC E 
to intersect AB at E. 


Proof: In AABC: РЕ/АС, € * 
D is the midpoint of BC 

2. E is the midpoint of BA 

+ АВ= ТАВ ,рЕ= ТАС 

37 AB>AC ^ AE> DE 
vm(Z2)»m(Z3) a) 

DE// AC › AD is a transversal to them 

^. m(Z 1)=m (Z 2) (Alternate angles) 

From (1): 2. m(Z 1)» m (23) 
г. m (Z BAD) «m (/ CAD) 


D 


(QED) 


(1]A side greater in length than that opposite to the 
other angle s greater in measure than the measure 
of the angle opposite to the other side. 


(2) The shortest side. 


Unit Five 


The hypotenuse. А 
The length of the line segment drawn from the given 
point perpendicular to the given straight line. 


[S] AB [s] АС @вс 
1)с Ba (За [4]а 
1)>,>э< 2)>,>.> 
(3]>›>›>.> ([4])>,<,<:> 


В Ac» AB» BC 


а 

=: AE // BC › AC is a transversal. 

~<. m(Z C) 2 m (Z БАС) = 30° (alternate angles) (1) 
>% AE/ BC › АВ is a transversal. 

<. m(Z B) = т (4 DAE) = 70° 


(corresponding angles) (2) 

From (1) and (2): ~. m (4 В) > m (Z C) 

AC>AB (QED.) 
a X 
7 СЕАЕ <. m (Z ACB) = 180° ~ 120° = 
sBE€CD тш (2 ABC) = 180° — 110° = 70° 
<. m (Z A) = 180° - (60° + 70°) = 50° 
^m(ZACB)»m(ZA) +. AB>BC (QED) 
a 
In AABC: ~ AB=AC 


~. m (4 ACB) =m (Z В) = 65° 
^. m (Z DCB) = 65° + 20° = 85° 
In A DBC: .. m (Z D) = 180° — (65° + 85°) = 30° 
- nADAC:m (2 D)» m (Z ACD) 
^. AC» AD but AB - AC 


». AB>AD (QED) 
In ADBC:-: DB- DC 

та (/ В) = m (Z DCB) = 180 — 100" = 100" 40° 

+: СБ bisects 2ACB ~. m (Z ACD) =40° 
-DCAB 


Answers of Geometry 


^. m (Z ADC) = 180* — 100° = 80° 


7. In A ADC : m (Z A) = 180° — (40° + 80°)= 60° 

г. m(Z ADC)» m (Z A) 

л AC» DC but DC = DB 

^ AC» DB (QED) 
[10] 


7 AD // BC › AC is a transversal. А 
~ m (4 ACB) = m (/ DAC) = 30° (alternate angles) 


: ш (2 ВАС) > m (4 АСВ) 
QED.) 

In AACM: > m(Z C) - 909 S АМ > СМ (1) 
In A BDM: + m (4 D) = 90° ^ BM»DM (2) 
Adding (1) and (2): 2. AM + MB» CM + MD 
^ AB» CD (QED) 
B 
In A ABC: ' AB=AC 
^ m (Z ABC) =m (Z АСВ) 
у m (Z ABM) « m (4 АСМ) 
^. m (Z ABC) - m (Z АВМ) >m (4 ACB) 

-m (С АСМ) 
^, m(Z МВС) > m (4 MCB) 
From A MBC : -. MC» MB (QED) 
2 DE // BC » DB is a transversal. 
- m (4 ADE) =m (Z B) (corresponding angles) 


s'y £ В is an obtuse angle 

~<. £ ADE is an obtuse angle 

ДАРЕ; 

m (С ADE) >m (4 AED) (obtuse and acute angles) 


^ AE> AD (Q.E.D) 
2 
InAABC: > AB>AC ~. m(ZC)»m(ZB) (1) 


+: РЕ // BC and DC is a transversal. 
~<. m (Z D) = m (ZC) (alternate angles) 
2 DE // BC › BE is a transversal. 


Q 


~<. m (Z E) = m (Z B) (alternate angles) (3) 
Егот (1) › (2) апа (3): 

гот (ёО)>ш (Z E) and from А АРЕ 

/. AE>AD (QED) 
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Const. : Draw BD 
Proof : InA ADB 

~ AD-AB 

2. m (Z ADB) = m (Z ABD) 
> m (Z ADC) > m (Z ABC) 

<. m(Z ADC)- m (Z ADB)>m(Z ABC) -m (Z ABD) 
/. m (Z ВОС) > m (4 DBC) 
^ InDABDC: BC» CD 


In AABC: -- АВ>АС 

<. m (Z ABC) « m (Z АСВ) 
>: BE AD;CC АЕ 

7. 180* —m (Z ABC) > 180° — 
z m (Z СВР) > m (Z BCE) 
: BF bisects Z DBC › CF bisects 2 ВСЕ 
^. m (Z ВВС) > в (4 ВСЕ) 

2 CF» BF 


[7] 

InAABD: ВО = AD 

^ m(Z BAD) = m (Z B) 

~<. m (2 BAD) + m (Z РАС) > m (4 B) 
-m(ZBAC)»m(ZB) -.ВС>АС 
InA DBC: ~ m (Z B)» m (Z DCB) 

-. DC» DB but DB = AD 

^ In AADC: m (Z A)» m (Z ACD) 

г m (4 BDC) = 180° — (70° + 50°) = 60° 

* 4 BCD is an exterior angle of AADC 

~<. m (4 ВОС) = m (Z A) + m (Z ACD) = 60° 
"m(ZA)»m(ZACD) .-.m(ZACD) < 30° 
г. m (Z ACD) + m (Z DCB) < 30° + 50° 

^. m (Z ACB) < 80° 


(Q.E.D) 


m(Z ACB) 


(Q.E.D.1) 
(Q.E.D) 


(QED) 


/. DC>AD 
(QED.1) 


^. & ACB is an acute angle. (QED2) 
In AAFB : -- FA=FB 

г. m (Z FBA) =m (Z FAB) = 50° a) 

7 4 AFD is an exterior angle of A AFB 

г. m (Z АЕР) = 50° + 50° = 100° (2) 


^ In AAFD: 

VFASFD 2. m(Z FDA) = 180 =100" _ 40° 
From (1) and (2): ~. In A ABD 

m ( АВР) > m (/ ADB) 

S AD> AB (QED.1) 
In AABD : : AF is a median »AF= 48D 

7. m (4 DAB) - 90* 

2. BC is a hypotenuse of A ВАС 

=. BC>AC (QED2) 
a 


w Z ADB is an exterior angle of AADC 
^. m(Z АБВ) > m (Z C) 

эу m(ZC)2m(ZB) › (АВ =AC in A ABC) 
"m (Z ADB) > m (Z B) 
And from A ABD : AB > AD 


а 
АА ABD › AED in them 
m(Z B) = т (Z AED) m (Z BAD) = m (Z DAE) 
^ m(Z ADB) =m (4 ADE) 
^ AA ABD » AED 
m(Z BAD) =т (Z EAD) 
эзе] 


(QED.) 


т (4 ADB) =m (4 ADE) 
AD is a common side 
7. A ABD =A AED › then we deduce that : 


BD=DE (QED.1) 
^. Ind DEC 
"m(ZDEC)290 -. DC>DE 
'" DE=DB - DC» DB (0Ер2) 


*' m (2 ADC) = 180° — 110° = 70° 
~. AACD in which т (4 ADC) > m (4 C) 


ЛАС>А”Р a) 
+ A ADB is an obtuse-angled at D 
 АВ>АР (2) 


By adding (1) and (2): г. AB+AC>2AD (QED) 


In ABC: у m(Z B) = 90° 
2. The hypotenuse AC is the longest side. 


Unit Five 


- AB «AC ;BC«AC 
By adding: г. AB +BC <2 AC 


a 

+: AD/ CE » AC is a transversal. 
гт (£ DAC) = m (Z ACE) 

г. m(Z BCE)» m (Z DAC) 

2 m (4 BCE)» m (Z BAD) » (AD bisects 4 ВАС) (1) 
+: AD // CE апа BE is a transversal. 

А m(Z BAD) 2 m (Z E) (corresponding angles) (2) 
From (1) and (2): 

<- m (Z BCE) > m (Z E) and from A BCE 
= BE» BC 


A XYM is right-angled at Y 
~. 2 XMY is an acute angle. 


Т QED) 


(Q.E.D) 


2 А XMZ is an obtuse angle. 

+: A XMZ is an obtuse-angled at M 
л XZ>XM 
а 

In AABC: > AB» BC 

^m(ZC)»m(ZA) (1) 
‚> m (Z ABC) = 90° 

-. £ A complements Z C Q) 
sin À ABD: ' m (С ADB) = 90° 

л 4 A complements Z ABD (3) 
From (2) and (3): 

- т (0 С) = т(4 ABD) 
s from (1) : 

г. m(Z ABD)» m (Z A) 
/. ШААВО: AD» BD 


(Q.E.D.) 


а А 


~ LBDCisanextrorangleofAADC / 

г. m (4 BDC) > т (Z ACD) Р 

+: m (Z BCD) = m (Z ACD) 

=. m(ZBDC)>m(ZBCD) © 5 


In ADBC: -. BC» BD 


Answers of Geometry 


^|8 
InAABC:- m(Z В) =90° " Let the length of the third side be l 
ФАС BC (1) :9-6<(<9+6 23<1<15 
s AD-BE -tep ,15[ 
АЕ АБН ё г, z 73-3«l«343 .0«l«6 
^ DC» EC alepa 
E 732-29«(«32429 
i 703«(«64 д (Є]03 ›вл[ 
sme CEDIe срв) (QED) | (41.-73-51<(<13+57 
[25] 2 16<l<13 2(є]16,13[ 
(А) +m (ZB) + m(Z С) = 180° 
n 5X4 2° +6 Х-10° ++ 20° = 180° Ab =ь x) Гаја а 
5 12X+12°=180° 2.12. =180°—12°=168° |p а S) (а a 
=e (4 Ау=5х14°+2° =72° ü 
хак Вуна b^ onde In AXLY: XL LY > XY (The triangle inequality) 
LEER SEP sei" ButXL-LZ 2 LZ+LY>XY 
ЛАВ «BC «AC (Thereq) |. yz xy (QED) 
@ A B в 
7 Zlisanexterior In AABC: 
angle of A XZC x © СА+АВ>ВС 
^ m(Z1)>m(Z2) ё Bz | (triangle inequality) 
But m (Z 3) = m ( 2) » (AB =AC in A ABC) ^ CA* AB» BD & DC £ * 
^m 1)>m(23) But CA=DC 
But / 3 is an exterior angle of A YZB 7 AB > BD (QED) 
n m(4L3>m(44) лт(/1)>т(/4) а А 
»"m(Z4)jem(Z5) (УОА) From А ABD : 
^m > т (/ 5) АР «DB» АВ 
and from A AYX : г. AY > AX (Q.E.D.) | (triangle inequality) (1) g Y 
From A ADC : AD+DC>AC 
[Answers of Exercise 9 | Cange inequality) © 
Adding (1) and (2) : 
z344«9 2. lengths are not suitable | > BD +DC+2AD>AB +AC QED) 
5+7>8 ~ lengths are suitable a 
7446-10 ^lengthsarenotsuitable | Fm ААВМ : MA+MB > AB 
(Triangle inequality) а) 
SEES sedente quinti From A BMC : MB + MC> BC 
734425 ~. lengths are suitable (Triangle inequality) (2) 
7949219 2. lengths are not suitable | From AAMC : MA+MC> AC (Triangle inequality) (3) 


Adding (1) » (2) and (3) : 

1.2 МА +2 МВ +2 МС> АВ + ВС+АС 

А МА+МВ «MC» 1 the perimeter of A АВС 
(QED) 


B 

From A AEZ : AE + AZ > EZ (Triangle inequality) (1) 
From A EBF : 

EB + BF> EF (Triangle inequality) (2) 
From А ZFC : ZC + CF > ZF (Triangle inequality) (3) 
Adding (1) › 2) and (3): 


^ AB +AC + BC» EZ + EF - ZF 

^. The perimeter of A ABC > the perimeter of A EFZ 
(QED) 

a 

ТАРАС: DA+DC>AC (1) 

In A DBC : DB + DC» BC (2) 

In ADBA: DB +DA>AB (3) 


Adding (1) » (2) and (3): 

~<. 2 (DA + DB + DC) AC + BC + АВ 

^ AC + BC - AB <2 (DA + DB + DC) 

~. The perimeter of A ABC < 2 (DA + DB + DC) 


(QED) 
[o] 
7-3<АС<7+3 :4<АС<Ю 
s ACEM ›19[ ЛАВ «AC 
^ m(ZC)«m(Z В) (The req.) 
ш 


Assuming that ABC is a triangle 

+: AB < AC + BC adding AB to both sides 

<. 2AB « AC - BC - AB 

ЛАВ < + the perimeter of А АВС 

©. The length of any side in the triangle is less than 
the half of ће perimeter of the triangle (ОЕР) 


а Г ^ 


Construction : Draw AC 


Proof : Fron A ABC 


AB+BC>AC (Triangle inequality) (1) 


Unit Five 


From AADC: 

AC+CD>AD (Triangle inequality) (2) 
From (1) and (2): >. AB+BC+CD>AD (ОЕ Рр.) 
B D ^ 
Let ABCD be a quadrilateral 


In AABC: АВ+ВС>АС (1) 

In ABCD: BC+CD>BD (2) 

In AACD: AD+CD>AC (3) 

InAABD: AB+AD>BD (4) 

Adding (1) › (2) › (3) > and (4): 
 2AB+2BC+2CD+2AD>2AC+2BD 
~ AB+BC+CD+AD>AC+BD 


^. The sum of lengths of the two diagonals in any 
convex quadrilateral is less than the perimeter of 


the quadrilateral. (QED.) 
= A 
m р 
Let ABCD be а quadrilateral › 
ACN BD = {М} 
From A ABM : AB < MA + MB (1) 2 
From A BMC : BC < MB + МС (2) 


From A CMD : CD < MC + MD 

From A AMD : AD < MA +MD 

Adding (1) › (2) » (3) and (4) 

- AB+BC+CD+AD 
<2MA+2MC+2MB+2MD 

^ AB+BC+CD+DA 
<2 (МА + MC) + 2 (MB + MD) 

АВ +ВС+Ср + DA <2 (AC + BD) 

+. The perimeter of the quadrilateral ABCD < twice 
the sum of lengths of the two diagonals. (Q.E.D.) 


A 


(3) 
(4) 


Construction : 

Draw BM to cut AC at D 
Proof : 

InABDC: 

BC + DC > BD (Triangle inequality) 

2 BC+DC>BM+MD (1) 
7 In AAMD : AD + MD > AM (Triangle inequality) 
> AD>AM-—MD (2) 
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Answers of Geometry 


Adding (1) › (2): 
^. BC - AD DC» BM + MD -AM- MD 
г. BC+AC>BM+AM 

г. AM+MB<BC+AC (QED) 
Another solution : 
Construction : 

Draw XY Passing through 
the point M where 
ХЄАС,ҮЄВС 


|| swers of accumulative basic skills 


Proof : In ACXY 


7 CY € CX > XM + МУ adding BY and АХ 
to both sides. 


^ CY +BY - CX - AX » ХМ - AX + MY +BY 
^ BC+AC>XM+AX+MY+BY 
7 ХМ +AX >AM ›МУ+ВУ> MB 
и. ВС+АС>АМ + МВ 
^ АМ + MB «AC - BC 


a A 


Construction : 


(Q.E.D) 


Extend AF as its length 
to D then draw CD in 2 
Proof : AA AFB ;DFC in them: x 
AF = DF const. 
BF = ЕС (given) 
m(ZAFB)2m(ZDFC) (VO.A.) 


^ The two triangles are congruent 
then we deduce that AB = DC 


but in A ACD we find that. : 
AC+CD>AD (triangle inequality) 
<. AC+AB>AD 
ТАЮ =2АЕ 
S AC+AB>2AF (1) QED.1) 


From А АВС: >> AB+AC>BC 
Le. AB+AC>2BF (2) 
Adding (1) and (2) :2 AB +2 AC>2 AF +2 BF 

Dividing by 2: -. AB+AC>AF+BF (QED2) 
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[2)2:3 [з]5 [4] 150° 
[в]54 G)ie-y [в]5{з 
10] 60 ш] (12) 19 
a 
[1) [2 (©) (2) ma 
(s) (8) (©) Da [8) (©) 
(э) (10) (a) Mo (=) (b) 
[13] (9) (14 (c) 


йг 2)с aje a]b 
| Accumulative test 1 
Br: (2)96 Bs [ам 
Фес [2] с Be [aja 
B1213 
ас-: [2] zero 5 [4]2 
- nu» (2]56 
aoc) 1) — 
Accumulative test 
á am.» 2]d 3]c а)ь 
the 2]а 3] с 4)b 
= Bb. Be з){5-з [(а]-{2 
1j4 2)2 3125 4 | тего 
aM llic 
Ө [а] Prove by yourself. E 5 
[b] Prove by yourself. 1ЈАПВ = [-2 .3[ [2]в-А= [3.5] 
Accumulative test amos (2] zero 
Øm: Ble (8]а Accumulative test 
a. Ba Øm: (21ь (3]c Wb 
mø Be (з)4 = at 
-— Dij ЫП)» (үз Sf} [2 
Accumulative test 4 Вы? ds 
[b] 10-445 
аг: 89117 Be а)с - 
> = Pro 74 
BDL Еее [в | Aree 
= | Accumulative test 8 
Х=4х: 
Вх -={х:хєв,2=х=5} üc. zs on wa 
E 2 5 
[2) -——— — _,_ 
> у Besos 42 (832 me 
[)х-у=]3 55] [29 =539 3 
6/2 z: 
i fwex-y ace ma 


=й 4 
[2 они —— 
3 
XUYz[-15e[ xN¥=[-1,3[ 
2¥-X=]4 зә 
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2 DEC 
Шенген 
[1)хПү=[-2›1] 
@)x-y=]1 .3] 
Ib] 1 


Accumulative Tests 


E [2] Represent by yourself +- 1 
[b] [0 » 2] » represent by yourself. 


om: Bje [3]a 4]d 
B04 sm, (Go.1) msys | EB Is Prove by уоште. 
[b] zero. 
Ej ta] 4 em. | Accumulative test [13 
Prove If +4 
[b] Prove by yourse! ao: Ee 
E [a136 7 cm? rad g 
03) [8-3 
I5] 715 - 42 " 
a E 55 »zero 
| Accumulative test [10] (£]50 em. 
b 2)ь d 4 = 
am g г а Bilao cm? › 1540 cm? 
BML2--l [1 р Gi is [b] Represent by yourself »(=" 50) ›(0 1) 
B ia scm. 800.3] (11-2 ›=[ 
[b] [-2 + 3[ › represent by yourself. EJ- »0] 
| 4 4 Accumulative test 
—=——— о ra) 
ыш 2 6 ас: an 
@xUY=[-1+6] Bm (8)2 
(2xnvsp ,4[ 
[b] [- 1 » 2[ » represent by yourself. Brem Ы sind 
Accumulative test [11 Balsi 
[b] Find and represent by yourself. 
a 1)b (је (3]c aja = 
= = В [al zero 
ато (2) [8]у (93 Ib] y =5 –2 + prove by yourself. 
E [a] Find by yourself. | Accumulative test 15) 
Ib] 33 gv Bb 
E [a1 [3 ›[ » represent by yourself. Bo: (2]5 
Re b W2 its. 
[b] Represent by yoursel square units. Е 20 workers. 
| Accumutative cest [12] [snper 
[: [ur Be Ba ma go 
ат» rm Gs ai [2] [- 1 » S[ › represent by yourself. 
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Answers of Algebra and Statistics 


Es] 2 > the point CE AB E fe] Graph by yourself. 
2 [b] 4) k=15 
[b] So ва [8] The median = 52 approximately. 
-2 
xny=[2.3[ ga [2:1] 
(8JXUYs]-2;-[ 3 Р, 
[3)х-Ү=[3›=[ [b] -— O9  „ 
5 
Accumulative test 18] 1)x n» [5,7] 
@@a 2]b 8]c ajb #)КШҮ=]3з=[ 
2 3)X-Y=]355[ 
(жо — [2)20 sj2-1 [as 
Accumulative test 18] 
Г )х=60›к=14 00: zi m йа 
2 |Тһе arithmetic mean = 50.6 
Bos 2)3 3]3 (4]3 
Ва 14 em. Е 
ъ1х={7+{з ›у={7-{з ›х? y! 216 ы {Үт} 
[b]7 
Accumulative test Ti ы 
Bla 2)b 3)с aje Os 
(7) x= 110 »k 2 20 
Bos 2]6 3)7 4)24 
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2)The mode of wages = L.E. 105 


Answers of October tests 
on Algebra and Statistics 


Answers of Test EB 


gs Be Ea 
B OR’ or- {0} 
Bs} OA 
B- (2y = х{2=2 » 42 = 196 
(157 2235 
(196 <2<225 — «i6 <ү2 «1225 
s la<2<15 


[2 lies between 1.4 and 1.5 


E 27 litres x 1000 = 27000 om 
шне of зае 


2 Ё =27000 2 027000 
= (= 30 ст. 
Answers of Test EJ 
@ Gs Ee (з]с 
Bo: Br fe 
Е 2+2=1 д Ж=1-2=— 
a x= 2. The S.S.={-1} 
xUY=[-1 > = 
Y-X=]4 vo 


Monthly Tests 


Answers of November tests 
on Algebra and Statistics 


Answers of Test [1] 


B We Bb Ble 
а 0% (21342 „2? 
в a 9x2 25x24 x хо 


=2х3{2 +5 2«lxo[2 


26245123122 1442 


7-1«3X45«11 
^ -6<3X<6 
2-2<х<2 


7. The 8.8.=]-2,2[ 9 


Answers of Test E 
(2]d 


(2) 125 


Eb 


IJELEI 


Ø: 
Я М1 › 2ею 


E -- The volume of the cylinder = л rh 


29422 x?x6 


„27-924 XT _ 
f= 22x6 — 


7, The lateral area =2 rh 22x 2 x 7x 6 


49 ^srz7em, 


=264 cm? 


т „13-12 13-12 
+ {з-{% 2-2 

=В-В 
им 52) - (5-12) 


=3+2[6+2-3+26-2=4[6 


xus 


67) 


Answers of Algebra and Statistics 


Answers of multiple choice questions | 


B® Bo Во Bo Bo 
Bo Bo Во Bw De 
Шо Bo (Bo Bo Bo 
Шо Шо Bo Bw Во 
Ho Во Bo Bw Be 
Bo 

[5есопа Answers of complete questions | 
0: Be Be Bio} 
Bn». 0-12 15 +2 
090.480 3.4 so 

(B 64cm? (B + Ф: B 2cm. 
Dox @ Ш) ® (1,243) 
25 8j: @1.0,1} 
&) [-3,0[ ge 


Answers of essay questions 
а A — - 
а 5 
()xUy=[-3,5] 
[2] хПу=[-1,2[ 
8 х-у=[-3,- | 
" ——À V 
-2 5 
*B-A- [3,5] АПВ = [-2,3[ 
*АЦВ=]-=›5] «А=[3,=[ 
3-1 2 Tei 
и ас Pu. E аа 
"3 (31) (5-1) 1) ai 


СГА КЕЛЕИ EF 2 


ЕТЩ 52. Sca =15-2 


»y=15+2 2 X sy are conjugate. 
ху (хуй = [({5 -э) 5+2) 
-[s-4]-1 
ruis. „Жүз 
TAS nus 


жш ый R 


рад 
2 х2+2ху+уі=(х+у) 
-(@т-{з+үт+үзу 
"QT «s 


2 QU 2017-15) 
ЕГЕН f cq 
»x=17+15 
<- X › у are two conjugate numbers 
a Х?+ху+у?=(х+у)?-ху 
=(Үт+їз+үт-үз)' 
- (V7 +45) (57-15) 
=(247) -2=26 
[7] (Х+у#=х?+2 ху+у?=(„ 47) 
8 ya) 
«Qa y 
24e 142, (47) (4-17) 


4-7 
=8 +2116-7=8 +29=8+6=14 


B. “X= 16 +15 MEME 112450 


"fes ees s 
T ihe 
gle 1 gia 
142730 11-2430 
ЕТЕД 
=p A 2{зо 


Х+-е=11 +2{30+11-2{30=22 


Ө --5х-3<2х+9 25х-2х<9+3 


Important Questions 


(B тъ: expression 25x 2 € 27«2 544 


300610 д х<4 Vena 
ов жың =з{з+з%[2-5{2-2%{2 
3 
@ -5-3х>и 2-3х>6 d 
nX«-2 IB -x-2 = 125 = X-2=5 
^ The 8.8.=]-=,-2[ me 
-m 
-2 г. The S.S.= {7} 
a 1<2x4+3<9 -2<2Xx56 @ 9) - The volume of the sphere = $ л 
2-1<х=3 236л= 4 хлхг =% 
г. The 5.5.= ]- 153] т=3сш. 
OF — 
-1 3 (Z The area of the sphere =4 7 r° 
24x3 5x3 2367 cm? 
Boxes Xl 
Susy El) The volume of the cylinder = ЛИ? h 
^ The S.S.= ]3›=[ т 
э-———ө—— 2. The volume of the cylinder = 7t h? 
3 Added zm pr А hz3ecm. 
(B -- 4х+3>5х+2>4х .3>х+2>0 
E The volume of the cylinder 
n1i-X»2-2 2 
=лһ=л(4{2) x9-288 7 cm? 
+. The 5.5.= ]-2 »1[ 
———Ó—— 


1 


(D The expression - 42x44 242-2122 


=2-2=zero 


The volume of the cylinder 
=лһ= 2 х7 х10= 1540 cm? 
> The lateral area =2 rh 
=2х 22 x 7x 10 = 440 cm? 


@ ‘The expression = [253-29 3 +49 х 4 
= 543-613 +13 =тего 


(D The expression = 27 x3 + хз -427x 4 
== 


KD The expression = [аз +27 2-213 
-Naxz2 


E) -- The volume of the sphere 
=4 nr= $ x3 xz -367 cm? 
» 7 The volume of the cylinder 
=The volume of the sphere 
г. The volume of the cylinder = 36 7t cm? 
TP h=360 s 9Th= 3600 
= + -4cm. 


=243+342-213-242 
3 


=12 


Е -- The volume of the cylinder 
=лһ=3°х4х2=36 Л сп? 


Answers of Algebra and Statistics 


» the volume of the sphere 

= The volume of the cylinder 
2. The volume of the sphere = 36 7t ст? 
Е 


3 _ 36х3 
AT 227 
4 


^ ТЕЗ ст. 


^^ The lateral area - 2 7t rh 
2440 =2х 2 х10хг 


__40х7__ 
ИШЕТҮ, ЖШ 
7. The volume of the cylinder 


znén-2 х7 x 10 = 1540 cm? 


[First | Answers of. multiple choice. questions 
B® Bo Bo Bo Во 
Bo» Bo Bo Be Dw 


Answers of complete questions | 
[1] В апла EB zero 
а: Bxaxis zero @-и 
GBCoAC @-1, zero g5 
Фо,» 


Answers of essay questions | 


[1] у=Х+2 


 у=2-х 
(ils [= [1 


Taking the two points (~ 1 +3) 7 
and (0 » 2) which lie on the y 
straight line we find that : 


= 2х0+3Зу=12 
&3у=12 
^» The straight line intersects y-axis at (0 ›4) 
Aty=0 22Х+3х0=12 
22Х=12 AX6 

~- The straight line intersects X-axis at (6 » 0) 


“y=4 


E AB-3-3 
а - The slope of AB = 271 


5-4 
5-2 


+. The slope of АВ = The slope of BC 


" 
w= 


» the slope of BC = 


ТЕ 


and the point В is a common point 
~. The points A › B and C are collinear. 


3+1 


а */ The slope of АВ= 


»the slope ofBC- 


+1 


~. The slope of AB + The slope of BC 


X|-2|0 

| =. The points A › B and C are not collinear. 

у [о [2 [4 

GB - 6.21) satisfies the relation : 3 х+у=30 

B y=3-x ^3k2kz230 .5k=30 «k=6 

[Чо [3] E The stope of AB = 5-32 

IFRERESES iere в 

From the graph : aee helpen Bonus 

The point of intersection 7. The slope of AB # The slope of BC 


— Wilh X-axis is : (3 50) 


(70 | 


-CAB 


- АВ E 
M The slope of AB = 
2. The slope of AB is undefined 


2 AB // y-axis 


Answers of multiple choice questions 
go Во Bo Bo Bea 
бо Bo Bo Bo De 
Qo Bo (Bo Qo Bo 
Answers of complete questions | 
Bs а: a E the thira 
central tendency 4 @o B: 
Gio  тейап 


Answers of ==: questions 


Xxf 

5- 10 40 
15- 20 100 
25- 30 180 
35- 40 120 
45- 50 100 
Total | se 


2. The mean = 


E s - 60 


k= 100— (10 + 22 + 25 + 20+ 8) = 15 


[2] [| Sets Ej t Xxf 
20— 25 10 250 
30- 35 15 525 
40- 45 22 990 
50- 55 25 1375 
60— 65 20 1300 
70— 75 8 600 
Total 100 5040 
^ The mean =H = 50.4 


impo 


rtant Questions 


From the graph : The mode mark = 7 marks 


"| The lower Descending 
boundaries of sets | cumulative frequency 
5 and more. 20 
15 and more 17 
25 and more 13 
35 and more 6 
45 and more 2 
55 and more 0 


s Ж: 
72 The order of ће medi; 
^. The median = 29 


35 45 55 


an= 20 = 10 


Answers of Algebra and Statistics 


Answers of the school book model a 
|€xaminations on Algebra and Statistics | [2] The volume of the cylinder = ТАШ З 
= (62) хәхл 
= 288 Л cm? 
>> the volume of the cylinder 
112,2 = the volume of the sphere 
~. The volume of the sphere = 288 Л cm? 
$ nr= 
"— 2 
[2] у. P = 288 x3=216 
а Ble {ale 3 =6ст. 
aje Ба [E]b [b] 
a Sets x f хх} 
3 3 
ВИ 9 +02 27-312 1/28 5- 10 7 70 
15- 20 10 200 
3 3 
=32 +32 32-1 x22 25- 30 12 360 
3 35- 40 13 520 
=212 45- 50 8 400 
" 3 de (5-2) Total so [1550 
Ib] ~ ETFI eye э, 5-2 
5+ 
+ The mean =-Ї259- — 31 
- 5242 
7. X and y are two conjugate numbers. 
n a 
[a] >> The area of the square = 5 d? ys «vs [2]6 8] 3+0 
L a= 1089 4)3 (5) 4] 
s @=2178 [2] 
сь (2]а [3]b 
s det 2178 = 33*[2 em. = 
i: (4)с Ee (ва 
tbl 6x AH c6 e) <6x 24 a 
23х+1<6Х+6<3х+12 [al T3053) + Үз ({з-{з) 
МЗХ-3Х+1<6Х-3Х+6<3Х—3х+12 (5-3) (5-3) 
3 
s 1<3X46<12 21-6«3X«12-6 Jets В =4 
2-5«3X«6 213 «x«2 
3 [b] The left hand side 


=зхв4+ о хв-2\зх27 
=4 [2+2 2 -2x3 {з2=в2-6\2=о 


= the right hand side 


Final Examinations 


[a] : -2-7<3X+7-7<10-7 
2-9<3х=3 
2-3<Х=1 
г. The S.8. 2 ]-3 1] 
3 1 Е 
x*-2x!«1-(x?-1 
ү = 2 y 2 а [2]b [3]a [4]a [S]a 
= (12+) 1) 2263-1) 
=( +216) = М 
=16+16{6 +24 Eper (802 7 
[4) irrational 
=40+ 1616 з 
a 3 Т 
[a] 20 в 
[bl av ajy Ey [ax By 
Sets x f xxf 
r= 10 4 40 
15- 20 5 100 8 T 
25- 30 6 180 [a] The centre = 77-6 
35- 40 3 120 
45- 50 2 100 ТЫ 
Total 20 540 The centre of | Frequency 
EJ 
Em] шш еу Чер Xxf 
2. The mean = 20 509 
me 10 7 10х7=70 
G= 2 10 — 20x10-200 
25-| 30 12 |30х12=360 
35-| 40 13 |40х13=520 
ве м 8 |50х8=400 
|. 
Total 50 1550 
— у(х) 
+. The arithmetic mean = АР 
anthm mean Xo 
1550 
550 = 31 


Answers of Algebra and Statistics 


Answers of the schools examinations 
on Algebra and Statistics 


[1] Cairo 


Eoo Bea Be 
Tma [5] ©) 
Bc? (Se @ 8-6 
Bg 
[а] {9х2 +25 х2 {9х6 
=з{з+5{2-3{6 
=в{2-з{6 
4 4(3+15) 
b]: x=—4_ x 3+ _ ( =3+ү5 
(b] x js tua "nm * «5 
‚у=3-45 


^. X and y are two conjugate numbers. 


x+y = (3 +{з+з-{з) = © =36 


а ы 4 

M our е ган га 
1)хОҮ=[-1 57] 

ХПу=[2 24] 

[b] -- (3 т ›2 m) satisfies the relation 
-2mz2x3m-8  .2m-6m-8 
-22m-6m--8 д-4т=-8 
^nms2 

B 

[а][1]- 8х?-20=7 .8Х?=27 

+ The $.8.={3} 
(8): 3х+7=10 
Х<3 ARE 


(74) 


Ibl( Sets x f хх] 
0- 2 2 4 
4- 6 10 60 
8- 10 8 80 
2-| 14 7 98 
16- | 18 3 54 
Total 30 296 
«+ The arithmetic mean = 96 = 9 13 
amaw Eo) [3] (a) 
[4) (c) [5] (a) 
ann 2-5 [5 mr 
[а] ~ -2<3X+7<10 
54-9«3X«3 4-3«X«1 


^ The 8.5.= ]-3 5 1[ 


[b] у= 2 ;* Be 


"m 

^. X and y are two conjugate numbers. 

ну = (15-13) + (543). 
=5-2[15+3+5+215+3=16 


[xs [2,4] 

[з)х-Ү=]-1›2[ 
2 The volume of the sphere = 4 улг 
-36л=4лг гг=27 


[2XU Y» ]-1 f 
[b] -- 


k FE 


7. The area =4 01° - 436 x 9 2 36 7t cm? 


Final Examinations 


т-3<2Х+1<7 
2-4=2Х<6 4-2s5X«3 
The S.S. - [-2 »3[ 
3 3 
:ху= syst 
peti TEREE 
{5+2 Ys+2 Ys-2 5-4 
Iz х={5+2 
+. X and у are two conjugate numbers. 
s RI 
= 10 20 200 
15-| 20 30 600 
25-| 30 15 450 
35- | 40 25 1000 
4-| 50 10 500 
Total 100 2750 
Boe 2) ©) 3] (а) v The mean = 272. = 27.5 
— À 14] са | 
Bu: 2)8 3]2 (4]2.3 
Bo аюы Fe 
8 aO Bw 
tal fena +х2-2{[27х2 Bes — 289 (slundefined (4]3 
= 22-6220 a 


mixy (5-3) ([5+3)=5-9=-4 


[c] « The mode = 6 


fal [8x3 «44x3-233-213 
- 5233-2 [3-243-0 


42x26 2х=3 
О ГЕ ПРАГЕ ДИГА 
а атт Gas" 3-1 ={з-{2 
ы „ад (В.П) -65-12) 
: ji =з+2{6+2-3+2[6-2=4{6 
]-2:2]n[ ›5] =[1 ›2] п 


[b] The volume =2 x 25 x 34/5 = 60 cm? 
[c] : 455511 ›13 20 
^. The median = 11 


[a] The volume — 3 x 4 x 5 60 cm? 
з the total агеа =2 (3х4+4х5+5х3) 
=2 (12 +20 + 15) 294 cm? 


\ 75) 


Answers of Algebra and Statistics 


[b] 3х-128 [b] - -2«3 X 47510 
-3xz9 RAP .—9#<3Х3 AN-—39€9X:s1 
^. The S.S. = [3 | ^ The 5.5.= ]-3 51] 
mM — r ——9 —— 
3 EJ 1 
а y 
=х+2 =2Х-3 
[а]у=х+ [а]у x % 
Cx Taper] x [o|1[2) 
Ux [1][215] ЕЛЕЕ! 
zu. E ^ 
[bl К=40-(7+9+12+4)=8 y 
Sets x f 
E 6 2 Sets b s | f хх] 
RE 15 à P 5- 10 7 70 
12- 14 8 112 шы Е: zi 180 
ЕС 7 6 is 25 - 30 12 360 
LE ® = = 35- 40 8 320 
"dal a зеп | 45- 50 4 200 
Total 40 1130 


: = 360 _ 
и. The mean = 24 15 


Boe go Be 


2. The arithmetic mean = an = 28.25 


6 EI-Kalyoubia 


Be) 5](с) 7) (b) 2)(b) (з 

BG zero EJ [8]3  [4)undefined 8 Ge 
= а, 2]2 [2)3° [4] (4 50) 
B8 
(a) [27x2 423 ex 1-2 
7% 2 
-AAAA xnv-[ 2] —- 
®)х-Ү=[-1›1[ d 


ЫСА Г\В = [0 3] 
(2)B-A=]3 ,5[ 


[a] `~ The volume of the sphere = + лг 
288л= 4 лг 


Г. т= бест. 


^. The area =4 ЛИ 2 43 x 36 = 144 Л cm? 


[Ь]{[25х3-2{9х3-2. 9xl 
=5{3-6{з-2{з 2-343 


Л 1-k-3=3-2k 
ok=5 


^ —k+2k=34+3-1 


[b] = 4Xs5 X424 X43 
;.0=Х+2=3 


^ The S.S. - [-2 5 1] 


л-2=х51 


[a] The volume = $ л 
=$ лх27 =36 сли 
эїһе area =4 ЛР 2430 x 9 2 36 7 cm? 


b] 
5- 10 4 40 
15- 20 5 100 
95 30 6 180 
35- | 40 s" | wo 
45- 50 2 100 
Total 20 540 
2. The mean = He. 27 
Bale Elo) [з)() 
4](с) 5) (а) 
gois-1 2)3 
(81-е ,-3 DB-A 


т. The slope of AB = the slope of BC and the 
point B is a common point. 


2. The points A » B and C are collinear, 


Ib] 


+, The volume of the cylinder = лгхһ 
АП х4=64л 
“r=4em. 


[a] 


a 
fxny=[2.4[ | {)хЦҮ=[-1›,®%[ 
{з)х-үҮ=[-1›,2[ 


Final Examinations 


[b] --2«5X43«13 
2-5<5х<10 PETI а 
^ The S.S. ]- 1 »2[ 
= o o 
-1 2 


1313 8x2 +{25х2-227х2-2{[4х2 
-e[2«s 2-6 {2-42 = 42 
p = 


From the graph : The mode = 35 


El Ghar! = 


amo 2) 6) 3) (c) 
(8) (5) (b) 
аге (2)24 3]-3 (4)2 
в 
{41{25х5 +216 х5-{4х5-—{9х5 
=з{5+в{5-2{5-з{5=в{з. 
bN -: @х-3)° x-3-2 
AN The S.S.= {5} 
[2]: 8+3x<14 
23х<6 АЕА 


^ The S.S.= ]- 5 2[ 


Answers of Algebra and Statistics 


[а]у-2Х=4 
[®[-2|-1|1 
Ly о |2 |6 
‘Taking the two points 
(2,0) ›(1›6) 
ЕЛО: 
2 The slope =-0—9 
NE NEC ИР С 
{6-{з — des 
3 ({в +{з 
cs = нүз 
„ху _ 01613) (16-13) 
TY (fevis)-(fe-15) 
„ih в, 
aya 24s {з 2 
B 
Га ]x nv = ]! 55] — 
(2]Ү-х = ]5 ›7] 
bI. k-1220-(4464342)-5 
LER 
(2) 
[Sem xe fab xe 
Bes 10 4 40 
15-| 20 5 100 
25-| 30 6 180 
35-| 40 3 120 
45-| 50 2 100 
Total 20 540 


ap 5-8 2 
[a] The slope of АВ = Э=® = 2 


(by {4x2 +в 2 20272 
=4{з+2з-6\2.=о 


w 


[a] ~ (x? +4) (x?-9) 20 
nx'44-0 
7. Х? = — 4 (has no solution in R) 
orx^-9-0 x29 


д Х=+З ^ The$.S.- [-3 »3} 
[b] The volume of the cylinder = 7t r° h 


+ Bx T x 10= 1540 om? 


2 
Be aw Bw 
[а](а) Eo 
ас [2]0 25 
Bs ^^ (4) AB or АС 
( 78) 


7 


[5] 
ауа 2i ip MOM 
45-42. Y32 
sxeyst 3-2 [522 28 
КЕ 38 nest аа 77 
za 10 2 20 
15-| 20 1 20 
25-| 30 3 90 
as-| 40 3 120 
45-| 5 1 50 
Тош 10 300 
2. The arithmetic mean = = 30 
10, Kafr El-Sheikh 
omw aw aw 
aa EJ) 
а: 2312 (34 (4s 
а 
[а]: -1<3х-7=5 — 6<3Х<12 


22<х5=4 2 The 5.5.= ]2 +4] 


Final Examinations 


s 2 SET EE 2. X and y are two conjugate numbers. 
=: 1 
ss ses seca y= (72-12) — 
2 
205+) = (017) =28 
ВР) заз 
a 
‚х={5-{з [а] (7) +: The lateral arca of the cube =4 ? 
~<. X and y аге two conjugate numbers. PET «ew 
EDMUND LIE Ue + The edge length of the cube (l) = 4 cm. 
ay (5- 1з) Wss) 5 (2) The total area of the cube 
п =6=6х4? =96 сш? 
tal ЈА ПВ = [1 ›3] 3 3 з) The volume of the cube = ( = 4° = 64 cm? 
B ae 
(£)AUB =]-3 6] | : 01219x3 «3 4x3-413« 3 0x5 
mi 25x2-49x2-2122512-312-242-0 | | -ed3«6 3-413 «3-933 
B B8 
[a] (0,5) (1,4) (2,3) [а]2х+3у=12 
x [o]s 
[b] 
— | ПТ: 
$- 10 4 40 
i| № 5 100 
25-| 30 6 180 
35- 40 3 120 [b]A=12 
45- 50 2 100 ;B-40-(5-- 10146) 7 5 
"Total 20 540 sets] x | 7 TET 
2. The arithmetic mean = 549 = 27 marks Tja 5 10 
20 
4- 6 10 60 
8- 10 um | 140 
go lia) p-| 4 6 84 
(4 (a) To 16- | 18 5 90 
BTs m? 7 Gi в Total 40 384 
2. The arithmetic mean = 384 = 9.6 


1 А/в=]-1›3] 
(2)A1B = ]o » 2] 


Answers of Algebra and Statistics 


[a] + -243 X44 «16 
7n-6«3X«12 
= The 5.5.= ]-2 ›4] 


2-2<х=4 


4 
үыү25хз-2{9хз +0 1 
2543-63 +{3 =0 


a 
[a] v r-h 
2. The volume of the cylinder = 7t r° h 
=җлг=27л 
й=27 А т=З ст. 
Е 2 E 
РВ Mis 
е9) г 
2 
®(Х+у) {т БЕА) = (017 


yes 


[а] 


[b] 


3 
p 
@xUyY=[3 6] 
(2Jx-v- |4,6] 
Sets o 3 Xxf 
5- 10 70 
15- | 20 10 200 
25-| 30 12 360 
35-| 40 13 520 
4s-| so 8 400 
Total 50 1550 


г. The arithmetic mean = so. 31 


Answers of Geometry 


Answers of the accumulative tests 
on Geometry 


Я С the angle at this vertex is right 


[2)30* [3]12* [4] the vertex angle 
Accumulative test [1 E Prove by yourself. 
Bg. Bb Ba ас | б. 
Bo [ET cumulative test 6 
2:1 2)4 
{3)3 [2] one point [: 80 (a Gla (Саја 
6 ams (2]» 
бсш. 3) bisects the base and is perpendicular to it 
15 ст [а] one axis of symmetry 
| Accumulative test [2] E Prove by yourself. 
@@a (27а з)с а)с | 0025 2]2 cm. 
Accumulative test 
ао + the length of the hypotenuse | Accumulative test [7] 
2]4 (8)4 а] 2.5 cm. B Ze [с [шь 
E Prove by yourself E г) the angle of the greater measure 
d г =] = вс (а 105 
1) 12 ст. [2] 4 ст. 3] 26 cm. E Prove by yourself 
Accumulative test 
| Accumulative test [3] E Prove by yourself. 
ijc Ba 3]a 4)b 
Accumulative test [8 | 
1) congruent (2) 4 3) 50° а)120° | Kl Ce 2)a Eb wb 
в 24 cm. E C The straight line perpendicular to it from its 
middle 
70° 2)2B 3)> 
(а) а side greater in length than that opposite to 
Accumulative test 4 Mili ДО 
1 2 3 4 7 
Bs А А j Е lal AB «BC «AC 
В equilateral 2]1:2 E Prove by yourself. 
Cies mi [Accumulative test [9] 
Prove by yourself, п 1)ь [2)с Bla ajb 
Prove by yourself. E The perpendicular — (2]« 
d iv (3}]5>13[ [Z obtuse 
ccumulative test [5 
AC>AB>BC 
Boa Bo з]ь аја a 
Б: e Prove by yourself. 


(82) 


Answers of October tests | 
оп беотеїгу 


Answers of Test EB 


Monthly Tests 


а Tn ДАВС : 
-- m (Z BAC) = 90° + AD is a median — 


- BC=2AD=2 X3=6cm. 


+: m(Z CBE) = 90° >т (Z E) = 30° 


2 EC =2BC=2 х 6=12cm. 


>'v BF is a median 


InACBE: 
gu. Ba a 
В Uie (2) 120° [3)1 
El nAABC: 
+: Dis the midpoint of AB 


> E is the midpoint of AC (given) 

^ ВС=20Е =2х4=8 ст. 

+: BE and CD are two medians 

‚вв ПСО = (M) 

2. M is the point of intersection of the medians 
2 MC 2 2DM =2 х3 = 6cm. 


p 


z BF= 4 EC= i X12-6cm. (There) 


Answers of November tests 
on Geometry 


Answers of Test EB 


BM = 2 BE= 2 х6=4 сш. gc zu = 
1. The perimeter of ABMC=8+6+4=18cm. | 4 [1)bisects each of the base and the vertex angle. 
(The req.) (o — (83 
(In AABC: ~ AB=AC B :вєрс 
vm (Z ABC) = m ( АСВ) = 187-47 = 70° г. m (Z ABC) = 180° — 125° = 55° 
n ABCD: : BD=CD In AABC: 


г. m (4 DBC) = m (Z DCB) = 180—120 — 39° 
.m(Z ABD) =70°-30°=40° (The req.) 

Answers of Test EJ 
ась [з)с 


Ө С one point (2) the angle at this vertex is right 
[3] 50° 


Ga 


E 7 AACD is an equilateral triangle 
2 m (Z CAD) = 60° 
In AABC: v АВ=ВС 
< m(Z ВАС) 2m (Z ВСА) BM 


^. m (Z BAD) = 60° + 70° = 130° 


m (Z C) = 180° — (55° + 70°) = 55° 
г. m(Z ABC) = m(Z C) 
^ АВ=АС 


г. A ABC is an isosceles triangle. (QED) 


+: m (Z ВСЕ) = m (4 BDF) 


а) 
+. m(Z BCL) = m (Z BDL) 


(The supplementaries of equal angles are equal) 
InABCD: -. BC- BD 
2 ABCD is an isosceles triangle 


>'v BL is a median in A BCD 


- BLLCD 


Answers of Geometry 


Answers of Test EJ) 


йгъ Ba (8]b 


[ (* bisects the base and is perpendicular to it. 
[=] isosceles 


[3) 2его. 


Е mA abe: ~ AD-AE 
^ ш (2 ADE) =m (Z AED) а) 
» DE // BC › AB is a transversal to them 
+ m (Z ADE) = m (Z B) (corresponding angles) 
(2) 
› -: DE // BC » AC is a transversal to them 


“^ m (4 AED) = m (4 C) (corresponding angles) 
(3) 

From (1) › (2) and (3): -- m (Z В) = (Z C) 

< AB=AC 


7. A ABC is an isosceles triangle. (Q.E.D.) 


n AADC: - DA=DC 
<. m (Z C)=m (/ DAC) = 30° 
77 4 ADB is an exterior angle of A ADC 
^ m (Z ADB) = 30° + 30° = 60° 
~ DA=DB 


^. ДАВР is an equilateral triangle. (QE.D.) 


Answers of important questions 
on Geometry 


Answers of multiple choice questions | 


Bo Bo Bo Bo Be 
Bo Bo Bo Bo De 
Шо Шо Bo Bo (Bo 
Фо Bo mo 

Answers of complete questions 
E one point B congruent 


E perpendicular» bisects it 


perpendicular to the base » bisects the vertex angle 
Я the base » the vertex angle 
Bits axis of symmetry 


ашаса (isosceles [ә zero 
тен ae 
Answers of essay questions 
@ һллвс: 
7 m (Z ABC) =90° 
»m(Z C) = 30° 
^ AC=2AB=2x5=10cm, (First req.) 
‚с; Dis the midpoint of AC 


2. BD is a median from the vertex of the right angle 
BD- lac- lx10-5em. (Second req) 


Important Questions 


+: F and N are the midpoints of AB and АС 

*. BN and CF are two medians of A ABC — 

2 BNN CF={M} 

2. Mis the point of concurrence of the medians 
of AABC 


В = ІсЕ= 1 х9= 

УМЕ = = СЕ= х9 3cm. 
-lgM-lx4- 

3MN- 2 ВМ = 2 х4=2 ст. 

>» F is the midpoint of AB 

‚. АЕ= ТАВ= 1 хб= 

+ AF= 7 AB= 4 x6 3cm. 

› */ Nis the midpoint of AC 

-AN=+ac=1 2 

7 AN= > AC= 2* 10=5 ст. 

г. The perimeter of the figure AFMN 


=3+2+3+5 = 13 сп. (The req.) 


Ø -- AEBD is an equilateral triangle. 
үз m(Z EBD) = 60° 
In AABC: ': AB=AC 
2 m(£ ABC) = т (4 C) = 18030 = 65° 
А m(Z DBC) = 60° + 65° = 125° (The req.) 


[5] -+ АР // СВ › AB is а transversal to them. 
^. m(Z В) = m(Z BAD) = 30° (alternate angles) 
In AABC: ~ АВ=ВС 
^ m(Z ВАС) = m(Z C) = 10-39 _ 75 
(The req.) 


: AE // BC , BD is a transversal to them 
г. m (Z B) = m (4 DAE) (corresponding angles) 


2 Mis the intersection point of the medians of 
A ABC 

2 BE and CD are two medians of А АВС 

А dps. - 

^ MD= 4 DC= Т х15 =Sem. 
=1мв=1х6= 

»ME- 2 МВ= 5 х6= sem. 

>< Dis ће midpoint of AB 

>E is the midpoint of AC 


„рве 1вс= 1 = 

^рЕ = 7 BC= 3 х 14 =7 ст. 

-. The perimeter of А МОЕ =5+3+7= 15 сш. 
(The req.) 


>‘: AE // BC › AC is a transversal to them 
г. m(Z C) = m (Z CAE) (alternate angles) 
InAABC: 7 m(ZB)-m(ZC) 

because : AB - AC 

г. m (Z DAE) = m (4 CAE) 


2 AE bisects Z DAC (QED) 
E 1n A ABC which is right-angled at B 
vm(ZACB)-30 :.AB=}AC 


-~ AB=DE 20В=ТАС (Ш) 
++: Bis the midpoint of AC 
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Answers of Geometry 


~. DE is a median in А ADC Q 
From (1) and (2) : 


г m (Z ADC) = 90° (QED) 


Ө maasc: 
7 X is the midpoint of AB › Y is the midpoint 
of BC 
sXY-2lac- 120 = 10cm. 
In A XBY which is right-angled at B 
2 D is the midpoint of XY 
г. BD is a median 


E BD- 4 XY= 4 x10=5cm. (The req.) 


© m AABD which is right-angled at D 
^ Fis the midpoint of AB 
2 DF is a median 
& DF=4aB=4 x 16 = 8 ст. 
Similarly : DE= 4 AC = 1х 18 =9 сп. 
3 Fis the midpoint of AB 
> Bis the midpoint of AC 
2. FE= 4 BC- 1 х20= 10cm. 
-. The perimeter of A DEF = 8 +9 + 10 
(The req.) 


[10] - ML//YZ » YLis a transversal to them 
ш (4 LYZ) = т (4 MLY) (alternate angles) 

"7 m(ZLYZ) =m (Z LYM) 

<. m (4 MLY) = m (4 LYM) 

^ MY=ML 

^. ALMY is an isosceles triangle. 


=27 cm. 


(QED.) 


InAMXY: ~ МХ= МҮ 
^ m(ZX)-m(ZY) a) 

» XY ll ZL › XL is a transversal to them 

7 m (4 L) =m (Z X) (alternate angles) (2) 

» XY // ZL › YZ is a transversal to them 

7. m (Z Z) = m (Z Y) (alternate angles) (з) 

From (1) › (2) and (3): 

^m(ZL)em(ZZ) 

^ ML-MZ 

2 AMLZ is an isosceles triangle. 


(QED) 
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(B in AACD: ~ X is the midpoint of AD 
» Y is the midpoint of CD 


я a= 4 AC a) 
»InAABC: 

"7 m(Z B) = 90° ; m (Z ACB) = 30* 

2 АВ = i AC Q) 


From (1) and (2): г. AB= XY (Q.E.D) 


(В maasc: - АВ=АС 
-m(ZB)em(ZC) 
^. In AA ABD and ACE : 
m(ZB)-m(Z C) 
m (Z BAD) = m (4 CAE) 
AB=AC 
~<. ААВ” =A ACE , then we deduce that : 
AD=AE QED) 


In AA ABD and ACE : 
m(Z D) = m (Z E) - 90* 
m (Z ABD) = m (Z ACE) 
BD-CE 
^ A ABD = A ACE ;then we deduce that : 
АВ =АС 


7. m (Z ABC) = m ( АСВ) QED) 
® inAABC: -: AB-AC 
» AD bisects Z A 
^ AD.L BC (First req.) 
>D is the midpoint of BC 


д CD= + BC- i х8=4 ст. 
эё m (4 ВАР) = 180° — (65° + 90°) = 25° 
7. m ( DAC) = т ( BAD) = 25°(Second req.) 


Ф In AADE: -- AD- AE 
- m (Z АРЕ) = m (Z AED) (1) 
DE // BC » AB is a transversal to them 
г m (Z ADE) = m (4 B) (corresponding angles) 
(2) 


, 


+: DE // BC » AC is a transversal to them 
г. m (Z AED) = m (4 C) (corresponding angles) 
(3) 


From (1) » 2) and (3): ~. m (4 В) = m(Z C) 
/. AB=AC 


-. A ABC is an isosceles triangle. (QED) 


@ mAABC: : AB=AC 
» AE bisects / BAC 
»BE=L 
proc 
»AE.L BC 


(QED.1) 


2 AE is the axis of symmetry of BC 
»" DEAE 


~ BD=CD (QED. 2) 


Ф 1n AABC:  m(Z B) = m (Z С) 
^ AB=AC 22X-127 
22х=8 2х=4 
2 BC-9-4-5cm. 

+ AB=AC=7 cm. 
2. The perimeter of AABC=7+7 +5= 19 cm. 
(Second req.) 


(First req.) 


(B In AABC: 7 m(Z B) =т( С) 
AB SAC 22х-1=х+3 
n2X-X2341 


/.Х=4 /. АВ=АС=4+3=7 сш. 
:BC-9-4-5cm. 
~. The perimeter of A ABC =7+7+5 = 19 cm. 


(The req.) 


E). - The sum of measures of the angles of the 
triangle = 180° 
22X43 X-10° +X + 40° = 180° 
2.6 X4 30° = 180° 
2. 6 X= 150° 
ш (ZA) =2 x 25° = 50° 
əm (/ В) = 25° + 40° = 65° 
m (Z C) 23 х 25° — 10° = 65° 
лт(4 В) = т(4 С) 
S АВ =АС 
^. A АВС is an isosceles triangle. 


(Q.E.D) 


In A ABC: ~ D is the midpoint of AC 
2. BD is a median from the vertex of the right angle 


Important Questions 


2вр= ТАС a) 
In ABDE: ` m (4 BDE) = 90° 

эт (/ Е)=30° -BD-l ВВ Q 
From (1) and (2): г. АС= BE (QED) 


Е In AA ADC and BDC: 
AC-BC 
CD is a common side 
m (Z ACD) = m (/ BCD) 
AADC = A BDC and we deduce that : 
AD-BD 
D=BD 2 AD=ED 
ш (/ Б) =ш (/ EAD) 


v 


(Q.E.D) 


E  m(Z BAD) = 90* ^m (Z ВАЕ) = 30° 
г. m (Z DAF) = 60° 
ДАРЮ: 
“тт (Z AFD) = 90° › m (Z DAF) = 60° 
г. m (4 ADF) = 180° – (90° + 60°) = 30° 
^ Ар=2АР=8ст. 
2. The area of the square = 8 x 8 = 64 cm? 
(The req.) 


In ААВС: : D is the midpoint of BC 
2 AD is a median 
ə% AM=2MD 
». Mis the intersection point of the medians of 
AABC 


Answers of multiple choice questions 


Bo Bo Bo Be Bo 
Bo Bo Во Bo Dw 
Шо Bo 


Answers of complete questions | 


E opposite to a side greater in length than that 
opposite to the other angle. 
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Answers of Geometry 


[2] the angle of the greater measure 
Bas вс 

B- øk- 
E the perpendicular line segment 
the hypotenuse АС 


Ma+x 


Answers of essay questions 
El masc: Р 
^^ m (Z C) = 180° — (80° + 40°) = 60° 
^m(ZB)»m(ZC)»m(ZA) 
^ AC» AB»BC 


(The req.) 


E maasc: АВ «BC «AC 
^ m(ZC)«m(Z A) «m (Z B) 


(The req.) 


Е m AABC: : АС=АВ 
А m (Z АСВ) =m ( АВС) @) 
InABCD:-: BD>CD 
<. m (Z BCD) > m (Z CBD) 0) 
Adding (1) and (2): 
^ m(Z ACD)» m (Z ABD) 


Const : Draw AC 

Proof : In ДАВС: 

w AB» BC 

г. m(Z ВСА) > m (4 ВАС) 
InAADC:- AD» CD 

^ m(Z DCA)» m (Z DAC) (2) 
Adding (1) and (2) : 

~<. m (4 BCD) > т (4 BAD) 


(ОЕР. 


(QED) 


Е mAABC: -: АВ<АС 
< m (Z АСВ) < m ( АВС) 
» : CM bisects Z ACB » BM bisects Z ABC 
7. m (Z MCB) = 1 m (2 АСВ) 
»m (2 МВС) = 4 m (/ ABC) 
^ m (Z MCB) «m (Z MBC) 


| 4BM«CM QED.) 


ЕЗ 


Bl naaBC: -- AB» BC 
г. m (Z ACB) » m (Z ВАС) @) 
э XY //ВС › AC is a transversal to them 
- m (2 XYA) = т (Z ACB) 


(corresponding angles) (2) 
From (1) and (2) : 
г m (Z XYA) > m (4 BAC) 
ЛАХ>ХҮ (QED) 


E  AD// BC , AB is a transversal to them 
~. m(Z B) 2 m (Z BAD) = 40° (alternate angles) 
InAABC: 
1. m (4 C) = 180° (80° + 40°) = 60° 
ош (/ С)>т(/ В) 


/. АВ>АС (Q.E.D) 


9 влаху: 
"7 m(ZAXY)2 m (2 AYX) 
^ AY SAX а) 
37 АС>АВ (2) 
Subtracting (1) from (2) : 
^ AC-AY>AB-AX 


/. YC>XB (QED) 


Ө inaasc: -- AB-AC 

- m (Z ACB) = m (Z B) = 65° 

«<. m (/ ВАС) = 180? — 65° x 2 = 50° 
г 4 BAC is an exterior angle of А ACD 
г m (4 ADC) = 50° — 20° = 30° 
^. In AADC : m (Z ADC) >m (Z ACD) 
/. AC>AD 
w АВ=АС 
= AB>AD 


(Q.E.D) 


@ m AABD: + BD-AD 
т (С BAD) = m (Z B) 
^. m (Z BAD) + т (Z DAC)» m (Z B) 
~ m(Z ВАС) » m (Z B) 


- BC» AC (Q.ED.) 


^» m(ZB)2m(ZC) а) 
>< DEBC 
л £ ADC is an exterior angle of А ADB 
лм (С АРС) » m (ZB) Q 
From (1) and (2): г. m (4 Арс) > ш (/ C) 
7 AC» AD (Q.E.D) 
(B In AABD : -: X is ће midpoint of AB 
» Y is the midpoint of AD 
^XY-isp [n 
In A DBC: -: m (4 BDC) =90° 
> Bis the midpoint of BC 
2. DE is a median from the vertex of the right angle 
^ DBz i BC Q) 
»* BC is a hypotenuse of ABDC 
^. BD<BC 
n d BD«d ВС (3) 
From (1) » (2) and (3) : 
7^. XY «DE (QED) 


Important Questions 


{Ð -- / Арс is an exterior angle of A ABD 

= m(ZADQ>m(ZBAD) (0 
- AD bisects Z ВАС 
2 m (Z BAD) =m (Z DAC) Q) 
From (1) and Q) : 
А т (£ ADC) » m (Z DAC) 
= AC» DC 


E 


(Q.E.D) 


В maace: 
s AE=EC 
г. m (Z ЕСА) =m (4 САБ) = 40° 
2 m (Z АЕС) = 180? — (40° + 40°) = 100° 


г. m(Z AEC) > m (Z ACE) 

/. АС>АВ (QED. 1) 
InAACD: 

7 AE is a median ›АЕ = } CD 

^. m (4 DAC) = 90° 

^. In AABC : BC isa hypotenuse 

/. BC>AC (Q.E.D. 2) 


Answers of Geometry 


Answers of the school book model 
examinations on Geometry 


Mo 


(1) ше hypotenuse (2]5cm. »9 cm. 
[8)a side greater in length than that opposite to the 
other angle. 


[b] InAABC: -; AB» BC 
г. m (Z ACB) m (Z BAC) a) 
+ XY // BC , AC is a transversal. 
m (Z XYA) = m (Z АСВ) 


(corresponding angles) Q) 
From (1) and (2) : . m (Z XYA) > ш (/ ВАС) 
1 AK> XY (QED) 


[а the angle at this vertex is right (5) equilateral 
B Eb 
@e (Ja (з) a 
Wb (la (в) 
a 1]isosceles. (2) ік less than 
lal» [3)xv DES 
[b] > A DBC is equilateral [5) 18 perpendicular to it. 
7. m (4 DBC) = 60° 
InA ABC:  AB2AC a ==, 3 
2 m(£ ABC) = m (Z ACB) = 180° - 50° _ 65е [a] - АВ is the longest side. 


^. m (Z ABD) = 60° + 65° = 125° 
[c] >: AD // BC » AC is a transversal 
^. m (4 ACB) = m (4 DAC) = 50° (alternate angles) 
In AABC : m (Z B) = 180° — (70° + 50°) = 60° 
г. m(Z ВАС) >т (4 B) 
/. BC>AC 


a 
[a] Theoretical. 
[b] In A ABC: + AB=AC 
~<. m (4 ABC) = m (/ АСВ) 
1 т (4 АВС) = 1 m (АСВ) 
г. m (2 DBC) = m(Z DCB) 
~<. A DBC is isosceles. 


(The req.) 


(QED) 


(ОЕР. 


[a] >> AC is the longest side. 
^. 2B is the greatest angle in measure. 
:: AB is the shortest side. 
2. 2 C is the smallest angle in measure. 
+ The descending order of measures of the angles 
ism(ZB)»m(ZA)andm(Z С) (Thereq) 


(90 | 


л Z Cis the greatest angle in measure. 

>» CB is the shortest side. 

л & Ais the smallest angle in measure. 

~. The ascending order of measures of the angles 
ism(ZA) »m(ZB)and m(Z C) (The req.) 

[b] In A ABC : +» m (Z B) = 90° 

> 7 Dis the midpoint of AC 

> 2 Eis the midpoint of BC 

2 BD » AE are two medians in A ABC 

^. Mis the intersection point of the medians of A ABC 
BD-lAC-lxo-4scm. 


›вм=2 BD- 2 x45-3cm. 
эу ш(/ С) =30° 
^ABz ТАС= 1 х9=4.5 сп. 


5 E 

[a] In A АВС: -: D is the midpoint of AC 
2. BD is a median. 
»"m(ZABO-9* — .BD-lAC (1) 
In ABDE: -- m (Z BDE) = 90° »m (Z E) = 30° 
-BD-lBE Q) 
From (1) and (2): -. AC = BE (QED) 


(The req.) 


[b] © AD // BC » AC isa transversal 
~- m (Z АСВ) =m (Z CAD) = 30° (alternate angles) 
^ ШААВС: 
m (Z B) = 180° — (70° + 30°) = 80° 
от (Z B)» m (Z ВАС) 
^ AC» BC (QED) 


8 

[а] a side greater in length than that opposite to the other 
angle. 

[b] :: AB bisects Z YAZ 
-. m (Z YAB) =m (Z BAZ) (1) 
» АВИХУ » AY is a transversal. 
/. m (Z ВАУ) = т (4 AYX) (alternate angles) (2) 
>° АВИХУ » ZX is a transversal. 
^. m(Z X) =m (Z BAZ) (corresponding angles) (3) 
From (1) › (2) and (3) : г. m(Z AYX) =m (Ż X) 
^ m (Z AYX) + m (Z AYZ) > m (ZX) 
^ ш (4 ZYX)» m(Z X) 
2 XZ>YZ (QED) 


Final Examinations 


а 

^11 22. 

2) half the length of the hypotenuse 

(3) congurent 

(4]» 

[5] bisects it » perpendicular to the base. 

а 

1)ь 2 Bla [аја [5)а 
в 

ут (4 В) = 90° »m (4 С) = 30° 

ААВ= 1 

ЗАВ = 5 ХАС 

^ АС = 10 cm. 

[a] AC » AB > BC 

[51(3]40* 2] АВ 

[5] 

1и (2 ax [и ви 


Answers of Geometry 


Answers of the schools examinations 
on Geometry 


[b] In A ABC: «> m(Z В) = m(Z C) 
"^ AB=AC nD2X-12X43 
4 АВ =2х4-1=7ст. 
3»AC-443-7cm. 
>ВС=9—4=5 ст. 


г. Х=4 


ü ~- The perimeter of A ABC =7+7+5 = 19 ст. 
jo BO Ba aw o) (The req.) 
а 8 ace 
[1] 10 cm. [2] equilateral [a] In A АВС: ' CD and BE are two medians 
(3)45* [4\4 - BEM CD={M} 
км ~<- Mis the point of intersection of the medians. 
2 MD- 1 ср= 1 x9=3cm. 
= 3 3 
[а] Const. : з-д ^ ›МЕ= d ВМ=1 х4=2 с, 
% 
айа Б »АЕ= d АС= d х10=5сп. 
Proof : In A ABC : i 4 
Весн B Tem. »AD= > AB= 3 x6-3cm. 


^ m(Z ВАС) > т (4 BCA) а) 
InAACD: ~ CD2 AD 
^ m (2 CAD) > m (2 ACD) (2) 
Adding (1) and (2) : 
^. m (Z ВАО) >m (Z BCD) (Q.E.D) 
[b] In A ABC: ‘ АВ = AC 
^m(ZzB)esm(ZC) 
In AA ABX and ACY : 
m(ZB)2m(ZC) 
АВ =АС 
ВХ =СҮ 
2 ДАВХ = A ACY › then we deduce that : 
АХ =АҮ (Q.E.D.) 


[a] In А АВС: -- m (4 ABC) = 90* 
> BD is a median 
^ BD-lAC а) 
ш ААСЕ: г Xisthe midpoint of АЕ 
» Y is the midpoint of СЕ 
А YX=} AC 0) 
_ From (1) and (2): 
-BD-YX 


QED) 
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~. The perimeter of the figure ADME 
=3+2+5+3 = 13 ст. (The req.) 
[b] Assuming that ABC is a triangle 
^ AB « AC - BC 
Adding AB to both sides : 
7 2AB < AC + BC- AB 
2 AB <4 the perimeter of A ABC 
+ The length of any side in the triangle is less 
than the half of the perimeter of the triangle 
(QED) 


(а) Bo во Mo Bo 


[2)< 
(a) 110° 


1]6сш. 
[з }Һа the length of the hypotenuse. 


[а] In A XYZ: XY<XZ<YZ 
^ m(ZZ)«m(Z Y)«m(Z X) 
[b] -BeCD 
-. m (Z ABC) = 180° — 150° = 30° 
>< СЕАЕ 
m (Z ACB) = 180° — 105° = 75° 
г. m (Z ACB)» m (Z ABC) 
^ AB>AC 


(The req.) 


QED) 


[a] In A ABC: АВ=ВС 
2. m (Z ACB) = m (4 BAC) = 180-90" 
27 ABCD is an equilateral triangle. 
~<. m (4 BCD) = 60° 
<. m (Z ACD) = 45° + 60° = 105° 


(Тһе гед.) 


[b] с: AD // BC > AC is a transversal to them 

^ m (Z ACB) =m (4 CAD) = 40° 

(alternate angles) 

^, Ind ABC: 

^. m (4 ВАС) = 180° — (40° + 70°) = 70° 

^ т (2 ВАС) = т (4 B) 

^ АС=ВС 

^. ДАВС is an isosceles triangle. (Q.E.D.) 
a8 
[a] In A АВС: m (4 ABC) = 90° 


» BD is a median 
^ Вр = АС= 4x 10=5em. 
»In ABDE : ‘г m(Z ВРЕ) =90° »m (4 E) =30° 
2 ВЕ=2В0=2х5 = 10cm. (The req.) 
[b] In A АВС: D is the midpoint of AB 
s E is the midpoint of AC 
^ DE=4BC= 1 xl4=7cm. 
» > CD and BE are two medians 
»CD() BE={M} 
^. Mis the point of intersction of the medians 
^ Мр=1 cbe 1 х15=5от. 
MME- d BM=4x6=3cm. 
7. The perimeter of A MDE =7+5+3 = 15 cm. 
(The req.) 


a 

Mo fed Feo Mao Be 
а 

[1] the hypotenuse (2) congruent 
[3] 210° Га) 120° 


Final Examinations 


[2] ee. 
[a] In А АВС: AB- AC 
~<- m(4B)=m (4C) 
› - XY // BC » AB is a transversal to them 
<. m (4 AXY)=m (ZB) 
(corresponding angles) (2) 
э: XY // BC › AC is a transversal to them 
^ т (2 АУХ) = т (/ C) 
(corresponding angles) (3) 


(1) 


From (1) › (2) and (3): 
л m(ZAXY)-m(Z AYX) 
2 АХ =АҮ 


^, A AXY is an isosceles triangle (Q.E.D) 


[b] >: D is the midpoint of AB 
» Bis the midpoint of AC 
+ DE=4 BC= 4x 12=6cm. 
+: CD › BE are two medians intersecting at M 
= MD=4CM=4-x6=3cm. 
»ME- d. ВМ= 1 x8 4cm. 


2. The perimeter of A MDE = 6 +3 +4 = 13 cm. 
(The req.) 


a 
[a] In A ABC: -: AB < BC «AC 
<. m(ZC)«m(ZA)«m(ZB) (The гед.) 
[b]In A ABC: АВ=ВС 
+ m(Z BAC) «m (4 BCA) = 180-80 — 70° 
эг AACD is an equilateral triangle 
2 m(Z CAD) = 60° 


<. т (2 ВАР) = 70° + 60° = 130° (Тһетед) 


[a] -: AD // BC › AC is a transversal to them 
^ m(Z C) = m (Z CAD) = 30° (alternate angles) 
InA ABC: АС=ВС 
2 m(ZBAC)= m(z В) = 189-30 =75° 


Answers of Geometry 


- DE // BC » BD is a transversal to them 


[b] In A ABC: ~ AB» BC n - 
Ше ак ыш, та (2 ВОБ)=т (/ СВО) (alternate angles) 
+ XY //ВС › AC is a transversal to them. Ее 

BY 
<. m (Z AYX) = m (/ С) (corresponding angles) m LZ DBE) «m (2 CBD) 
^m (£ АУХ ZA 
€ Tor) ~<. m (Z DBE) = m (Z BDE) 
^. NAAXY : AX> XY QED) as E 
@ ба | 2 A EBD is an isosceles triangle. (QED) 
a [5] 
а Bea Bo (4) He) [а] In A CDE: -: EC=DC 
а == === ош (4 0) =т(4 B) =30° 
TAB г. m (Z ACB) = 30° + 30° = 60° 
б . - м (exterior angle of А CDE) 
[8]bisects the base and is perpendicular to it * 4 =) 60° 
И (alka ~ InAABC: m (Z ABC) = 180° — (60° + 60°) = 
г. m (Z A) = m (4 ACB) = m (Z АВС) = 60° 
[5] 73 2. A ABC is an equilateral triangle (QED) 
а] + Eis the midpoint of AC [b] In A ABC : «> m (Z ABC) = 90° 
»D is the midpoint of BC БЕ АСЕН ВВ ТАС 
P 1 АВ= 4 х9= P. d 
AEN AOR uae i N 2% BE=DE 20Е= ТАС 
s AD and ВЕ are two medians »*: DE isa median in AADC 
»AD() BE={M} <. m (Z ADC) = 90° (QED) 
-. Mis the point of intersection of the medians 
А Мр= ТАр= х12 =4 ст. H Alexandr 
»ME=4MB=4x6=30m. a 
*. The perimeter of AEMD =45+4+3=115 ст. |(1)() [2)© Ва He o 
(The req.) 
[b] ZEXN a * 
2 m (4 XZY) = 180° — 110° =70° 1)zero 2) 120° 
InA XYZ: v Z XYM is an exterior angle 3) the hypotenuse 4) ап isosceles 
^ ш (2. X) = 125° — 70° = 55° a 
^ m(LXZY)>(LX) + K¥>ZY (QED) | yA ABCs: AB=AC 
Е... т (L ABC) = m (Z ACB) = 1807-0. 65° 
[a] In A XYZ: : M is the midpoint of XY PATERE E БАМ 
ice P 
» Nis the midpoint of YZ 
: — 
^ MN-dxz- lxi6-8m. ыы 
In A МҮМ which is right-angled at Y <. m (4 ABD) =65° +60°=125° (The req.) 
+: YL is a median [b] In A АВС: AB« BC« CA 
^ YL=} ММ=1 х8=4ст. (Thereq) |  .m(ZC)«m(ZA)«m(ZB) — (Thereq) 


a 
[a] «> A ABC is right-angled at B >m (4 C) =30° 
^ ABz ТАС 
> BD is a median 
^ DB=4AC 
2 AB- DB (QED) 


[b] `` A ABC is right-angled at B. 
эт (Z ACB) = 30° 
^ AC=2AB=2x5=10cm. 
vin AACD: ~ DE is a median »DE- J AC 
~<. m (Z ADC) = 90° (QED) 
[5] 
[a] In A BCE: > EB = EC 
^ m(ZB)em(ZC) 
» AD // BC › BD is a transversal to them 
^ m(ZD)2m(Z B) (alternate angles) (2) 
» AD // BC › AC is a transversal to them 
^m(ZA)-m(ZC) (alternate angles) (3) 
From (1) » 2) and (3) : -. m (4 A) 2 m(Z D) 
^ EA=ED (Q.E.D) 
[b] -: SR ТМ ,5М іза transversal to them. 
^. m (Z M) =m (Z RSM) = 30° (alternate angles) 


а) 


Final Examinations 


<. NAABD : m(Z АБВ) > т (ZB) __ 

л AB>AD (Q.E.D) 
[b] nA ABD: ~ AD- BD 

-. m (Z BAD) = m (/ B) = 35° 

г. m (Z ADC) = 35° + 35° = 70° 

(an exterior angle of А ABD) 

InAACD: -: AC- AD 

^ m (4 C) «m (Z ADC) = 70° 

In A ABC: 

^. m (Z BAC) = 180° — (35° + 70°) = 75° (The req.) 


[a] In A ABC: 
2 X is the midpoint of AB » Y is the midpoint 
of BC 
2 ХҮ= ТАС= 1 22-1 em. 


In A XBY : ~ m(Z XBY) = 90° 
› BD is a median 


А Вр=1 ХУ=1хИ=55ст. (The req) 


[b] In A АВС: -: D is the midpoint of AB 
> Bis the midpoint of AC 
s DE=4BC=4 x 12=6em. 


^ InALSM: э: CD and BE are two medians 

m (Z LSM) = 180° — (50° + 30°) = 100° CD BE- {м} 

7 m(Z LSM) > m(Z M) 2. Mis the point of intersection of the medians 

^ ML>SL (QED) i 1 

20М = 5 МС= 5 х8 =4сш. 
6  El-Kalyoubia ?ЕМ= d МВ = 2х6=3 ош. 

[1] 7. The perimeter of A MDE 
Go Bo (s) Ho Be =6+4+3= 13 сш. (The req.) 
B B _ 
[1)ВС (8)90 [з]2  (4)zero [a] AD // BC » AB is a transversal to them 


[a] >> Z ADB is an exterior angle of A ACD 
2 m (Z ADB)» m (ZC) 
sin ДАВС: AB- AC 
- m(ZB)-m(ZC) 


7. m (Z B) +m (4 BAD) = 180° (interior angles 
on the same side of the transversal) 
г. m (Z B) = 180° — (70° + 35°) = 75° 
MAABC: -. т(/ B)» m (4 ВАС) 
- AC» BC (QED) 


[95] 


Answers of Geometry 


+» BE // AC » BC is a transversal to them 

<. m (4 C)=m (4 CBE) (alternate angles) 
©: BE // AC › АВ is a transversal to them 

<. m(Z А) = т (4 DBE) (corresponding angles) 
m(Z CBE) =m (4 DBE) 

т (ё Су=т(/ А) 

^. A ABC is an isosceles triangle 


7| ElSharkia 


(a) 


Ib] 


АВ=ВС 
(QED) 


[1 
[2] 
(1258 


(8) 


(4) 


5) (a) 


4] (с) 


[2)1:2 
[4]6 cm. 


is perpendicular to it. 


[a] In A ABC : ~ D is the midpoint of AB 
› Bis the midpoint of AC 
^ BC22DE-2x6- 12cm. 
2 ВЕ and CD are two medians 
»BE(|1CD- (M) 
~^ М is the point of intersection of the medians 


> 


»MC=2MD=2x4=8cm. 
~. The perimeter of A BMC = 12+ 6 + 8 = 26 cm. 
(The req.) 
[b] In A ABD: >> AD>AB 
<. m (Z ABD) > m (Z ADB) 
sin ABCD: ~ CD» CB 
~ m (Z CBD) > m (/ CDB) 
Adding (1) and (2): 
^ m(Z ABC)» m (4 ADC) 


[а] Ind ABC: -: AC=AB 
~ m(Z ACB) =m(Z в) = 807-3 _ ge 


а) 


Q 


(QED) 


эг AACD is an equilateral triangle 
<. m (Z ACD) = 60° 
<. m (Z BCD) = 65° + 60° = 125° 


a) 
(The req.) 


[96) 


+» AD // BC › AC is a transversal to them 
г m (Z АСВ) = m (Z CAD) = 32° 
(alternate angles) 


[b] 


<. m (Z ВАС) > m (Z АСВ) 
7 BC2 AB 


в 
[a] >> A ABC is right-angled at B 
эш (Z ACB) = 30° 
2 АС=2АВ=2х5=10ст. 
^ InAADC: 
+ DE is a median »DE= 4 AC 
2 m (Z ADC) = 90° (QED) 
[b] In A ABC : m (Z BAC) = 180° — (30° + 70°) = 80° 
» 7 AD bisects Z ВАС 
^ m(Z САБ) = 1 m (4 BAC) = 1 x 80° = 40* 
InAACD: 
г. m (Z ADC) = 180° — (70° + 40°) = 70° 
^ m(Z C) 2 m (/ АРС) 


(QED) 


2 AD=AC (QED) 
8 
о 
Ja Bo (s c “а Bo 
а 
(4) the hypotenuse 
Z)bisects (3)]BC (а]2,10 
Dis the midpoint of AB 
> Eis the midpoint of AC 


^ ВС=20Е=2х5= 10 ст. 
э 77 Mis the intersection point of the medians 
^ MB=2ME=2x3=6cm. 
3MC-2MD-2x4-8cm. 
2. The perimeter of A МВС = 10+6+8 = 24 cm. 
(The req.) 
[b] In AABC: ~ ВС<АС<АВ 


^ m(ZA)«m(ZB)«m(Z C) (The req.) 


a -E 
[a] In AACD: -: X is the midpoint of AD 
» Y is the midpoint of CD 
^ AC=2XY=2x6=12cm. 
»inAABC: 
©: m (Z ABC) = 90° BE is a median 
А BE=4 АС= 4x 12=6em. (The req.) 
[b] © XL // YZ » XZ is a transversal to them 
^ m(Z 2) =m (Z LXZ) = 50° (alternate angles) 
InAXYZ: 
г. m (4 YXZ) = 180° — (50° + 80°) = 50° 
“m(ZZ)=m(ZYXZ) 


^ XY-2YZ (QED) 
B — — 
[a] In A ABC: АВ=АС›АР1ВС 
2Вр= 4 ВС= 1 х10=5ст — Firstreq.) 
In A ABD: : m (4 ADB) =90° 


2. (AD) = (АВ) - (Вр) = 169 — 25 = 144 
Ар =ү144 = 12 cm. 
+. The area of А АВС = 4 x 10 x 12 = 60 om? 
(Second req.) 
[b] In A ABC : > AB» AC 
г. m (Z ACB)>m ( ABC) 
: BM bisects Z ABC 
» CM bisects Z ACB 
7. У m(Z ACB)» 4 m (4 ABO) 
^. In ABMC : m (Z MCB) > m (Z MBC) 
^ MB» MC (QED) 


, 


a 

(7 (2,8 (3) 120° 
[4] bisects the base » is perpendicular to it. 
[2] 

1)«) ewe Bo Be Fo 


Final Examinations 


LAM : 7 m (4A) = 180° — (40° + 80°) = 60° 
- m(ZB)«m(ZA)«m(Z C) 
7. AC « BC «AB (The req.) 
[b] In A ABC: 
© X and Y are the midpoints of AB and AC 
respectively 


=4$BC=4% 12=6cm. 
› */ CX and BY are two medians 
»CX BY = {м} 
2. Mis the point of intersection of the medians 
-iwc-1x10-5cm. 
yMY=4MB=4x4=2cm. 


2. The perimeter of A MXY =6+5+2 = 13 cm. 
(The req.) 

а 
[a] In A ABC: т(/ B) = 90° » m (Z ACB) = 30° 


з AC=2AB =2 х5 =10ст. (First req.) 
In AADC: :/ m (4 ADC) = 90° 

s DE is a median 

^DBelaC-lxi0-5cm (Second req) 


[b] >> AD // BC » АС is a transversal to them 
<. т (Z ACB) = m (4 CAD) = 30° 
(alternate angles) 
<. In A ABC: m(Z ВАС) > m (Z АСВ) 
> BC>AB 


[а] nA ABD: ~ AD>AB 
гт (2 ABD) >m(Z ADB) 
InABCD: ~ DC» BC 
~<. m (2 CBD) > m (Z CDB) 
Adding (1) and (2) : 

m(Z ABC)» m (Z ADC) 
[b]InAXYZ: - ZX - XY - YZ 
^ m(Z YXZ) =m (4 XZY) =m (Z Y) = 60° 

(First req.) 


(QED) 


(1) 
(2) 


(QED) 


In A XZL: ~ LZ=ZX 
vm (ZLXZ)=m (/ XLZ) = 189-99 _ 45 


2 m (4 LXY) = 60° + 45° = 105° (Second req.) 


97 | 


With vog (oll - cud ots) salao 


Answers of Geometry 


10 Е-Веһ 


1](с) 


ODF Bore [з)12 Sharf 


[a] In A АВС: г X is the midpoint of AB 

» Y is the midpoint of BC 

^ AC=2KY=2x5=10cm. 

» +: AY and CX are two medians 

» AY CX={M} 

~. Mis the point of intersection of the medians 

^ AM=2 YM=2x3=6cm. 

+ The perimeter of A MAC = 10 + 8 + 6 224 ст. 

(The req) 

[b] `` 4 ADC is an exterior angle of A ABD 

7 m (Z ADC) = 30° + 40° = 70° 

InAACD: -- AC=AD 

^ m(Z С) = т (4 АРС) = 70° 

InA ABC: 

^. m (4 BAC) = 180° - (70° + 40°) = 70° 

лп (2 C)=m (/ BAC) 


Bowo Ea 


ma Ho) 


г. AB=CB (Q.E.D.) 
a 
[a] In A AMB : MA + MB > AB а) 
эшАВМС: МВ+МС>ВС (2) 
»inA CMA: МС+ МА>АС [9] 


Adding (1) » (2) and (3) : 
^ 2MA+2 МВ +2 МС>АВ + BC - AC 
^. 2 (МА + MB + MC) > The perimeter of the 


triangle ABC 
7. MA+MB + MC» 4 the perimeter of ће 
triangle ABC (QED) 
[b] In A XYZ: >> m (4 Z) = 180° — (40° + 80°) = 60° 
^» m(Z X) «m (Z Z) «m (Z Y) 
2 YZ«XY«XZ (The req.) 


а 

[a] In A АВС: m (/ А) = 180° — (90° + 30°) = 60° 
InABCD: ~ BD- CD 
г. m (Z РВС) = m (/ C) = 30° 
г. m (Z ABD) = 90° — 30° = 60° 
In AABD : m (Z АБВ) = 180° — (60° + 60°) = 60° 
г. m(Z A) m (4 ABD) = m (4 ADB) = 60° 


2. A ABD is an equilateral triangle (Q.E.D) 
[b] > AB=AC 2 AG the axis of BC 
> EB=EC 
7. BE the axis of BC 
2 AE is the axis of BC (QED. 1) 
эт DEAE 
^ BD=DC (QED. 2) 
11 Suef 
a 
Jo BO FBO Wo (s) 
a 
1 + 2) congruent » isosceles 
3] one 4)BC 
а 


[a] nA ABC: -- АВ=ВС 

E m (Z ВАС) = m (4 C) = 180-98 — 45° 

>» A ABD is an equilateral triangle 

г. m (Z BAD) = 60° 

г. m (Z CAD) = 45° + 60° = 105° (The req.) 
[b] In A ABC: : D is the midpoint of AB 

» Eis the midpoint of AC 

^ BC-22DE-2x4-8cm. 

эг CD and BE are two medians 

;CD(1BE- {м} 

~. Mis the point of intersection of the medians 

2 MC=2MD=2x3=6cm. 

»MB- 2 BE- 2 x6-4cm. 

©. The perimeter of A BMC — 8 +6 +4= 18 ст. 

(The req.) 


[al - DE // ВА › AD isa transversal to them 
-m(ZA)-m(ZD)-60* (alternate angles) 
In AABC : m (Z ACB) = 180° — (60° + 60°) = 60° 
<. m(Z A)«m(Z B)=m (2 АСВ) 
~<. A ABC is an equilateral triangle 

[b] In A ABC: > AB - AC and AD L ВС 
<. DBzCD-4cm. 

»m(Z BAC) 22m (Z BAD) =2 x 30° = 60° 
(The req.) 


(QED) 


[a] In ДАВС: > BC» BA 
7. m(Z BAC)» m (Z АСВ) 
»inAACD: © DA- DC 
г. m (Z CAD) = m (Z ACD) 
Adding (1) and (2) : 
<. m (Z BAD)» m (Z BCD) 

[b] m (Z ABC) = 180° — 150° = 30 
»m (4 ACB) = 180? — 110° = 70° 
7. In A АВС: m (Z A) = 180° — (30° + 70°) = 80° 
7 m(ZA)» m(Z ACB) 
^ CB»AB 


И Азап | 


а) 


Q 


(ОЕР. 


QED) 


a 

00 Bo Ва Mao Bo 
а 

(is perpendicular to і. [2]10 

[3 the hypotenuse (@] в (2 С) 
8 


[a] © AD // BC > AB is a transversal to them. 
<. m (Z B) m (Z BAD) = 50° (alternate angles) 
InAABC:- АВ=ВС 
г m (Z ВАС) = m (z С) = 180 —50* = 65° 
та (2 РАС) =50° + 65° =115° (The req.) 


Final Examinations 


[b] In A ABC: -- m (Z B) =90° »m (Z АСВ) = 30° 


s АВ=З АС 

»7 AB- DE «DB-dac 

»'- DE is a median in A ADC 

г. m (Z АРС) - 90° (QED) 
a 
[a] In A ABC : 

+: Y is the midpoint of CB » X is ће midpoint 


of AB 
л АС=2 ХҮ=2х5 = 10 см. 
» 7: AY and CX are two medians 
ЗАҮПСХ={мМ} 
-. M is the point of intersection of the medians 
2. MA=2MY=2x3=6cm. 
:MC- 2 cx» 2 х 12-8 cm. 
-. The perimeter of АМС = 10 + 6 + 8 = 24 cm. 
(The req.) 
[b] InAABC: : AB=AC 
< m (2 ABC) = m (Z ACB) 
< m (Z ABD) =m (4 ACE) 
(supplementary of two equal angles) 
In AA ABD » ACE: 
AB =AC 
m(Z ABD) = т (Z ACE) 
BD-EC 
~<. A ABD =A ACE › then we deduce that : 
AD=AE (Q.E.D.) 


[а] - ХХ < XY « YZ 
= m(ZY)<m(ZZ)<m(ZX) 


(The req.) 
[b] ш A ABC: ~ AC=AB 
г. m(Z ACB) = m (/ ABC) 
»in ABCD: -- BD» CD 
г. m (Z BCD) > m(Z CBD) 
Adding (1) and (2) : 
г. m (С ACD)» m(Z ABD) 


a) 


(2) 


(QED) 


